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O r g a n i c  C h e m i s t r y .  

Monobromethylene. By M. KUTSCHPROFF ( B e y . ,  14,1532-1539). 
-Attempts to prepare an aldehyde by the action of water, water and 
lead oxide, moist silver acetate, o r  silver oxalate an monobromethylene 
were unsuccessful, the monobromethylene decomposing into acetylene 
and hydrobromic acid. On oxidation with chromic acid or potassium 
permanganate, monsbromethylene yields formic, carbonic, and oxalic 
acids. The formation of aldehyde, when molnobromethyleiie is treated 
with sulphuric acid or mercuric acetate, is due to a secondary reaction. 
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ORQANIO CHEMISTRY. 883 

Acetylene is formed in the first instance, and this is converted into 
aldehyde by contact with water and mercuric bromide a t  the ordinary 
temperature, and also by the action of sulphuric acid. 

Direct Addition of Water to the Hydrocarbons of the Acety- 
lene Series. By M. KurscHERoFF (Bw., 14,1540-1542).-Acetylene 
is converted into aldehyde if i t  is left in contact with mercuric bromide 
and water at 100" in a sealed flask. Under similar conditions, allylene 
is converted into acetone, and valerylene into a ketone of the composi- 
tion C5H,,O. w, c. w. 

w. c. w. 

Organic Nitroprussides. By 0. BERNHEIMER (Vien. Akad. Bw. 
[ 21, 80, 328-330) .-Tetramethylammonium nitroprusside is formed 
by precipitating sodium nitroprusside with silver nitrate, and 
acting on tetramethylammonium iodide with the silver nitroprus- 
side. On concentrating the bright red filtered solution on the water- 
bath, it deposits fine ruby-coloured prismatic crystals often an inch 
long. No measurements could be made on account of the rapid 
eflorescence on exposure t o  the air. The air-dried salt contained &H,O. 
The composition of the dried salt agrees with the formula 

(Me,N) ,FeCy,NO. 

It is very readily soluble in alcohol and in water, not at all in ether. 
With the sulphides of the alkalis, the aqueous solution gives an intense 
purple-red colour, rapidly turning to blue, characteristic of the nitro- 
prussides. Potassium hydroxide produces an orange colour. On 
heating the salt, complete decomposition occurs, with evolution of 
combustible gases. 

Tetreth ylammonium nit roprusside, (E t4N),Fe Cy5N0, is prepared 
in  a precisely similar manner, and resembles the methyl compound 
very clogely. I t  effloresces quite its readily, and the air-dried salt 
retains 1 mol. HzO. F. L. T. 

Influence of Isomerism on the Etherification of Alcohols 
and Acids. By N. MENSCHUTEIN (Ann. Chim. Phys. [ 5 ] ,  23, 14-81 
-Compare this vol., 36). The results given in the first part of this 
paper concerning the etherification of glycols and polyhydric alcohols 
have already been published (this vol., 144 and 146). As in the case 
of the monhydric alcohols, the primary glycols have the highest 
initial rate and limit of etherification, and the tertiary haye the lowest, 
whilst the secondary and intermediate glycols occupy intermediate 
positions. The limit of etherification of the primary glycols is lower 
than that of the corresponding primary monhydric alcohols, and the 
same holds good for the secondary and tertiary glycols and alcohols. 
It would follow tberefore that the decrease in value of the primaray 
and secondary O H  groups willbe greater the higher the total number 
of such groups contained in the alcohol. This is probably the prin- 
cipal cause of the diminution in the limit of etherification for glycerol, 
erythrol, and mannitol. The decrease in the limit of etherification, 
with increase in the number of OM groups in an alcohol, leads to the 
supposition that polyhydric alcohols may exist, which will not yield 
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ethers by the direct action of acid, and the ethers of which, when 
formed, will be very readily decomposed by water. When an increas- 
ing number of molecules of acetic acid act on 1 mol. of glycerol, the 
rate of action is not uniform, but decreases as the number of mole- 
cules of the acid increases. This is not due to a diffeyence in the 
functions of the O H  groups, for a similar result is obtained with 
ethylene glycol, in which both the OH groups are primary. 

Injluezice qf Isomerism, &., on the Zther<fication qf Acids.-The same 
method of experiment was adopted as in  the case of the alcohols, iso- 
butyl a,lcohol and, in some cases, ethyl alcohol being employed. The 
purity of the acids was controlled by titration with standard baryta 
solution, rosolic acid being used as an indicator. With the primary 
acids, the exact point of neutralisafion could be readily ascertained, but 
with the tertiary acids, the salts of which are easily decomposed by 
water, the determination of the end point of the reaction was much 
more difficult, owing to the persistence of the intermediate shades of 
colour. 

Saturated Monobasic Acid.9.-The resiilts obtained are given in the 
following table :- 

Etherijkation, of Isobzctyl Alcohol at 155". 
Initial velocity. 

r---A- 

Absolute. Relative. Limit. 

Formic acid.. ............ 61.69 96.04 64.23 
Acetic acid .............. 4 - 3 6  65.38 67.38 
Propionic acid. .  .......... 41.18 50.94 68.70 

Normal caproic acid ...... 33.08 47-38 69-61 

7 

Primary Acids- 

Normal butyric acid ...... 33.25 47.82 69.52 

Normal caprylic acid ...... 30.86 43.26 70.87 

Isobutyric acid ........... 29.03 41.76 69-51 
Methylethylacetic acid .... 21.50 29-16 73.73 

Dimethylethylacetic acid .... 3.45 4.55 74-15 

Secondary Acids- 

Tertiary Acids- 
Trimethylacet-ic acid. ....... 8.28 11.39 72.65 

EtheriJication of Ethyl Alcohol at 155". 
Initial velocity. 

7 h - - -  7 
Absolute. Relative. Limit. 

Primary Acids- 
Acetic acid .............. 46.95 70.52 66.57 
Normal butyric acid ...... 36.00 52.334 68-77 
Normal caproic acid ....... 34.62 48.16 69.80 

Ter t iary  Acid- 
Dimethylethylacetic acid . . 5.43 7.35 73.88 

The initial rate of etherification, both absolute and relative, is 
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greatest for  the primary, less for  the secondary, snd still less for the 
tertiary acids. The diff'erences are so great that the initial rate of 
etherification may be employed as a means of determining the struc- 
ture of an acid. For example, the absolute initial velocity for normal 
caproic acid is 33.08 ; that for the tertiary acid isonly 3.45. With the 
primary acids, the rate of etherification rapidly diminishes, and the 
limit is soon reached ; with the secondary acids, the diminution is 
more gradual, whilst in the case of tertiary acids, the progress of 
etherification is extremely @low, and it is necessary to heat the mix- 
ture of acid and alcohol for from 500 to  600 hours before the limit is 
reached; in fact, the limit for tertiary acids containing 7 and 10 carbon- 
atoms could not be determined. For all the acids, the initial rate 
decreases with an increase in molecular weight. In the case of the 
first three members of the primary series, the diminution is consider; 
able, but the higher members shorn only slight differences, i.e., above 
a certain molecular weight, the initial rate tends to become constant. 
The following numbers show that the dif'ference between the etherifi- 
cation powers of two acids is the same, whether measured by their 
action on isobutyl OP on ethyl alcohol:- 

Initial velocity. 

Absolute. Relative. 
-7 

Acetic acid and isobutyl alcohol.. .... 44.36 65-38 
Butyric acid ,, ,, ,, ...... 33.25 47.82 

Differences.. .............. 11.11 17.54 
Acetic acid and ethyl alcohol ......... 46.95 70.52 
Butyric acid ,, ,, ,, ........ 36-00 52.34 

Acetic acid and isobutyl alcohol.. .... 44.36 65.38 
Differences. ............... 10.95 18-18 

Tertiary caproic acid and isobutyl 
alcohol ........................ 3.45 4.65 

Differences. ............... 40.91 60.73 
-- -- 

Acetic acid and ethyl alcohol.. ...... 4695 70-52 
Tertiary caproic acid and ethyl alcohol 5.43 7.35 

-- -- 
Differences. ............... 41-52 63.1 7 

From this it would follow that if the etherification rate of any alco- 
hol with one acid is known, its rate with other acids of the same series' 
can be calculated from the numbers given. 

I t  would appear that, below zt certain molecular weight, the consti- 
tution of an acid does not affect its power of etherification, butyric 
and isobutyric acids, for example, giving practically the same limits. 
On the other hand, the limit for tertiary caproic acid is higher than 
that of the normal acid, and it may be stated as a general rule that 
the secondary and tertiary acids give higher limits of etherification 
than the primary acids. The limit of etherification for acids of 
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analogous constitution increases with an increase in molecular weight. 
I n  the acetic series, the difference between the two successive acids 
diminishes as the series is ascended, and the limit tends t o  become 
constant. 

The author made experiments with heptoic acid (m. p. 20-25" ; 
b. p. 202-203"), and decoic acid (b. p- 250-25:3), obtained by M. 
Parloff by the oxidation of diamylene, with a view to determine their 
constitution. The initial rate of heptylic acid was 0.42, that of decoic 
acid 0.49 ; in neither case could the l imi t  be determined. Both acids 
therefore belong, in all probability, to the tertiary series. 

&-on-saturated Monobasic Acids.-The following results were ob- 

Priinary Acids. 
Initial veloeity. 

f---*- 
Acid. Absolute. Relative. 

Eydrosorbic acid ...... 43.00 60.70 
........ 42.99 62-05 

Phenylacetic acid.. .... 48.82 66.08 
Phenylpropionio acid . . 40.26 55.90 

3 ,  ,, 

Secondary Acids. 
Crotonic acid.. ........ 12.12 16-80 

9 ,  ,, .......... 11.64 16.57 
Cinnamic acid ........ 11.55 15.48 

Tertia,ry Acids. 
Ethylerotonic acid .... 2.97 4 2 7  
Sorbic ,, .... 7.96 10.65 
Benzoic ,, .... 8-62 11-87 
Paratoluic ,, .... 6.64 8-69 
Cuminic ,, .... 6.24 8-24 

Limit. 
70-83 
69*28* 
73.87 
72.02 

72.12 
70*23* 
74.61 

69.26 
74.72 
72.56 
76-52 
75.91 

The ctherification of the non-saturated monobasic acids is strictly 
analogous to that of the saturated acids. The initial rates are some- 
what higher for the primary and tertiary non-saturated acids than for the 
saturated acids containing the same number of carbon atoms, and the 
differences are greater the less the degree of saturation of the non- 
saturated acids, i.e., the more nearly an acid is saturated the lower is its 
rate of etherification. For the secondary acids, however, the reverse is 
apparently the case. The differences between primary and correspond- 
ing tertiary acids in the non-saturated series are more marked than 
similar differences in the saturated series. The etherification rates of 
hydrosorbic acid indicate that it is a primary acid. Its formula may, 
therefore, be either CH, : CPr.COOH, or, as Fittig has proposed - 

CHMe : CH.CH2.CHz.C00H. 
The initial rate of sorbic acid indicates that i t  is a tertiary acid, and it 
may have the constitution PrC i C.COOH. This point requires further 
investigation. As in the case of -the saturated acids, the progress of 

f Xith ethyl abohol. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
81

. D
ow

nl
oa

de
d 

on
 2

8/
10

/2
01

4 
02

:4
2:

18
. 

View Article Online

http://dx.doi.org/10.1039/ca8814000882


ORQANIC CHEMISTRY. 887 

etherification is apparently slower with secondary and tertiary than 
with primary acids. Comparing the initial rates of the two series we 
have the following numbers :- 

Saturated Acids. 
Primary acids .............. 30.86-44.36 
Secondary ,, .............. 2 1 . 0 5- 2 9.03 
Tertiary ,, .............. 3-45- 8-28 

No%-saturaied Acids.  
Primary acids .............. 40-26-4882 
Secondary ,, .............. 11-5 5-12-12? 
Tertiary ,, .............. 2.97- 8-62 

As in the saturated series, the constitution of an acid has but little 
effect on its limit of etherification, but the tertiary acids have a some- 
what higher limit than the primary secondary a d s .  The non-satu- 
rated acids have a higher limit than the saturated acids containing 
the same number of carbon-atoms. 

At 155' isocrotonic acid is converted into the secondary acid, and 
metacrylic acid is rapidly transformed into a solid polymeride ; tetrolic 
acid splits up iato allylene and carbonic anhydride. The etherifica- 
tion rates of these acids could not therefore be determined. 

C. IT. B. 
Ethylene Chlorhydrin. By BERTHELOT (Cow@ rerid., 93, 185- 

190) .--The readiness with which ethylene oxide combines directly 
with acids is easily explained on thermochemical principles. The re- 
action, C,H40 (gas) + HCl (gas) = C2H,C10 (liquid), disengages + 36 
cals., a number which is comparable with the heat of formation of 
ammonium chloride, NH, + HCl = NH,C1 (solid), disengages 42.5 
cals. These thermochemical phenomena bear out Wurtz's cornparison 
of eth-ylene oxide to a base, which is further supported by the facts 
that ethylene oxide and hydrochloric acid combine even in very dilute 
solutions with sensible evolution of heat. This combination explains 
a reaction observed by Wurtz between ethylene oxide and the metallic 
chlorides, if it  be granted that a small quantity of the chloride is de- 
composed by water present into the corresponding hydroxide and 
hydrochloric acid, which latter combines in its tam with the ethylene 
oxide. At the same time the comparison of ethylene oxide to a base 
is not complete, for this body will not combine with acetic acid in 
dilute solutions, 

The heat of formahion of ethylene chlorhydrin from glycol and 
hydrochloric acid is deduced by the author to be C,H,O, (liquid) 
-t HCl (gas) = C2H5C10 (liquid) +HO, (liquid) = + L7.1 cals., whilst 
from ethylene and hypochlorous acid it is CzH4 + HC10 (dilute) = 
C,H,ClO, (dilute) = + 66.9 cals. V. H. V. 

Relation of various Sugars to Fehling's Solution. By 
I?. SOXHLET and others ( B i e d .  Centr., 1881, 268-?72).--Soxhlet puri- 
fies dextrose by crystallisation from methyl alcohol, obtaining it in 
snow-white crusts; the compound, CsH,Oti + iH,O, he was unable to 
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produce. 
7.85 mols. of copper, lactose from 4.7 to 4.9, and maltose 6.09. 

1 mol. of purified milk-sugar be found reduced from 7-43 to 

J. K. C. 
Modification of Starch. By I?. MUSCULUS (Bied. Centr., 1881, 

355).-Starch may be crystalline or colloid ; when colloid it is soluble 
in  water, is coloured blue by iodine, does not diffuse, and is easily 
attacked by ferments and acids ; is readily converted by hot water into 
an insoluble condition, which is not attacked by acids and ferments, 
and is coloured red or yellow by iodine. After treatment with strong 
acids or soda it is reconverted into the first form. Crystalline starch 
is soluble in water up to GO", diffuses and ferments; the separate 
crystals me not coloured by iodine, but the solution is coloured red, 
and becomes blue on evaporation. E. W. P. 

Laevulan: a new Species of Gum occurring in Beetroot 
Molasses. By E. 0. V. LIFPMANK (Bey., 14,1509-1512).-The name 
ZcwuZan. is given by the author t o  a new species of gum which was 
found in the form of a, gelatinous precipitate, on the walls and bottom 
of a reservoir, in which the refuse liquors from Steffen's process for 
desugarising molasses had remained for  a considerable time during 
very cold weather. The precipitate is insoluble in lime-water, alcohol, 
water, and in a solution of sugar. It was purified by the method 
which Scheibler employed (Zeitscizrift f u r  Riibenzucker Iudu,strie, 1874, 
309) for the purification of dextran. 

Pure I~evulan, C6HI0O5, is a white amorphous body, which melts at 
250" with complete decomposition. The anhydrous compound dis- 
solves in hot water, and on cooling the solution solidifies to a colourless 
jelly. After continued boiling it becomes soluble in cold water. The 
precipitate, which is thrown down on the addition of alcohol to a 
neutral solution of laevulan in lime-water, is soluble both in cold and 
in hot water. Laevulan is strongly laevogyrate, its specific rotatory 
power being - 221". It is converted into laevulose by the action of 
dilute sulphuric acid a t  120°, and on oxidation it yields mucic acid. 

w. c. w. 
Chloropropaldehyde. By E. GRIMAIJX and P. ADAM (BUZZ. XOC. 

Chirn. [2], 36, 22-24).-By the direct combination of acrole'in 
with hydrochloric acid, Geuther and Cartmell obtained a crystalline 
substance, which was shown subsequently by Krestownikoff (Abstr., 
1880, 234) to be a-chloropropaldehyde, CH2C1.CH2.CH0. By ex- 
posing acrole'in saturated with hydrochloric acid to a freezing mixture, 
the authors obtained the para-chloropropaldehyde in the form of large 
transparent needles (m. p. 33.5"); it distils without alteration a t  
170-175" under a pressure of 12-15 mIn. It is a very stable com- 
pound, and has no cupric oxide reducing power. 

By distilling parachloropropaldehyde with potassic hydroxide, 
the authors prepared metncrolein, which crystallises in large trans- 
parent plates (m. p. 45O) ; its vapour-density, 5.8, corresponded with 
the formula CgH,,Og. Metacrolein i n  chloroform solution readily 
takes up bromine,,and is converted into dibromopropaldehyde, C,H,Br,O. 

V. H. V. 
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Action of Acetone on Furfuraldehyde and on Benzaldehyde 
in presence of Alkalis. By J. G. SCHXIDT (Ber., 14, 1459-1461). 
-The compound, which the author obtained by warming a mixture of 
acetone and furfuraldehyde with a solution of sodium hydroxide 
(Bey.,  14, 575; this volume, 573) ,  crgstallises in  long colonrless 
needles. The substance melts at  37.5", and distils with partial decom- 
position at  229". I ts  formation is due to the following reaction :- 
3C5H,0, + 2C3H,0 = Cz1H2,0s + 2H20. It is deconiposed by boiling 
with dilute acids, and on oxidation with silver oxide yields a fluorescent 
solution. A similar act of condensation takes place when 10 parts of 
sodium hydroxide solution (10 per cent.) are added to 900 parts of 
water, containing 10 parts of benzaldehyde and 20 parts of acetone. 
The mixture is gently warmed and on cooling deposits pale yellow 
crystalline plates or needles (m.p. 110'). This compound has the 
composition C4,H,a0,. It is soluble in chloroform, ether, strong sul- 

Brominated Propionic and Acrylic Acids. By J. MAUTHNER 
and W. SUIDA (Tien .  Akad. Ber., 83 rt], 273--296).-Tribromo~ro- 
piomic Acid-In order to prepare one of the isomeric tribromopropionic 
acids, the monobromacrylic acid of Phillippi and Tollens was treated 
with the necessary quantity of bromine. On crystallising the crude 
product of the reaction from light petroleum, tribromopropionic acid 
separatesout in the form of long colourIess prisms (m.p. 95') of the 
monoclinic system, which bear some resemblance to the crystalline 
form of dibromopropioiiic acid. The barium salt is obtained by 
neutralising an alcoholic solution of the acid with barium carbonate ; 
its contains either 4 or 5 H,O. The author considers it probable that 
the acid here described is identical with that of Linnernann and Penl 
(Ber., 1875, 1097), and possibly with that of Michael and Norton. 
When an aqueous solution of barium tribromopropionate is heated to 
130', it is decomposed into barium bromide, carbonic anhydride, and 
unsymmetrical dibromethylene. 

Dibromacry Zic Acid-On treating tribromopropionic acid with the 
necessary quantity of alcoholic potash, hydrobromic acid is easily re- 
moved, and the dibromacrylic acid can be separated out by petroleum. 
This acid forms a warty crystalline mass (m. p. 85O), soluble in most 
menstrua; it is undoubtedly identical with the acid obtained by 
Jackson and Hill (Abstr., 1879, 224j. The lead salt forms crystalline 
leaflets, the d e e r  salt long silky glistening needles. 

The authors found that their acid, like that of Jackson and Hill, 
when heated with barium hydroxide, gives considerable quantities of 
malonic acid. On heating the barium salt a t  180" for some hours 
with water, it is decomposed with formation of unsymmetrical dibro- 
meth ylene. 

Tetrabromopropionic Acid.-This acid is best obtained from dibrom- 
acrylic acid by heating the latter to 100" with the necessary quantity 
of bromine. On crystaliising from light petroleum, this acid separates 
in  colourless tables (m. p. l25'), melting t o  an oil under water, and 
soluble in  most menstrua. It was found impossible to isolate its salts ; 
an  aqueous solution of the acid neutralised with barium carbonate is 

phuric acid, and hot alcohol. w. c. w. 
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decomposed into barinrn bromide, carbonic anhydride, and tribrom- 
et hyfene. 

TTihromacry Zio Acid.-On treating tetrabromopropionic acid with the 
necessary quantity of alcoholic potash at  a temperatme not exceeding 
GO", hydrobromic acid is removed with formation of tribromacrylic 
mid. This acid separates out from petroleum in prisms (m. p. 117"), 
soluble in most menstrua; the barium and calc ium salts form silky 
glistening needles. An acid identical in melting point but not in erys- 
talline form was previously obtained by the authors by the removal 
of hydrwbrornic acid from tribromopropionic acid by excess of alkali, 
and subsequent bromination of the bromopropiolic acid formed. 
By heating with water at  120" barium tribromacrylate is  decomposed 
into ba'rium eabonate, carbonic anhydride, and tribromethylene. 

Experiments with a view of obtaining pentabrolmopropionic acid by 
the bromination of tribrornamylic acid failed ; this the authors con- 
sider to be due t o  the fact that hexbrom- and hexchlor-ethane readily 
lose a molecule of tlhe halogen. 

The authors found that the &-dibromopropicjnic acid when heated 
with excess of alkali is decomposed with formation of acetylene. With 
regard to the constitution of the acids above described, the authors 
start from the dibromacrylic acid of Jackson and Hill (vide supm), 
which yields malonic acid, and has the probable constitution- 

CBr, : OH.COOH. 
It is decomposed by alkalis, with fomnation of unsymmetrica€ dibrom- 
ethylene, CBr, : CH,. 

The tribromopropionic acid is probably the a2-/3-a&d, 
CHBr,. CHBr.COOH, 

and the monohromacrylic from which i t  is formed is the a-acid, 
CHBr : CH.COOH. The tetrabromopropionic acid obtained by the 
oxidation of a-dibromacrylic acid has the formula CBr3.CHBr.COOH, 
whilst for the tribromncrylic acid there is only one possible formula, 
CBr2 : CBr.COOH. The autbors' researches show that the halojid 
derivatives of propionic acid are more readily decomposed, with for- 
mation of substituted ethylenes, than their derived acrylic acids. The 
authors further point out that the suceessive introduction of bro- 
mine-atoms into propionic acid increases the melting point by abont 
30°, whilst the introduction of bromine in the a-position of acrylic 
acid increases the melting point by about 15", but in the @-position by 
about 32". V. H. V. 

Ethyl Mono- and Di-chlorothiacetates : Action of Phos- 
phorus Pentasnlphide on Chlorinated Acetic Acids. By 
P. J. MEYER (Bey . ,  14, 1507-1509) .-Ethyl diddorothiacetate ,  
CHCl,.COSEt, formed by the action of phosphorus pentasulphide on 
ethyl dichloracetate a t  160-180", is an oily liquid boiling at  1.18", and 
heavier than water. It is decomposed by aqueous ammonia and 
by water. With alcoholic ammonia, it  forms a compound, crptallising 
in prisms. EthyZ monochZorothiacetate, CH,Cl.COSEt, obtained by the 
action of phosphorus pentasulphide on ethyl monochloracetate at 
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110-140", boils at  167", and resembles the preceding compound in 
other respects. Satisfactory results could not be obtained by acting 
on the free chloracetic acids with phosphorus pentasulphide. 

w. c. w. 
Separation of Suberic and Azelaic Acids. By I?. GANTTER and 

C. HELL (Ber., 14, 1545--155'2).-The authors have examined the 
properties of several mixtures of suberic and azeIaic acids, with special 
reference to their crystalline form and melting points. The results 
are contained in the accompanying table. They have also examined 
the different methods employed for the separation of these acids, and 
have arrived at the following conclusions :- 

1. The separation can be effected by repeated recrystallisation from 
water, but this involves a considerable loss ot material. 

2. By treatment with cold ether, suberic acid can be obtained in ft 
state of purity, but pure azelaic acid cannot be obtained in this way. 
100 parts of ether at 15" dissolve 0.809 part of suberic acid and 
2.68 parts of azelaic aeid. 

3. Fractional precipitation with calcium or manganese chloride 
yields pure azelaic acid, but not pure suberic acid. 

4. By the fractional crystallisation of the magnesium salts both 
acids can be obtained in the pure state. 

Azelaie. Suberic. 
Molecules. 

10 -0 

9 *5 
9 -0 

8 . 5  

8 -0 

7 *5 
7.0 

6 .5  

6 *O 
5 -5  
5 -0 

4 -0 
3 -0 

2 -0 
1.0 
0 *o 

+ o  
0.s 
1 -0 

1 . 5  

2 -0 

2 -5 
3 *o 
3 -5 

4 -0 
4 . 5  
5 -0 

6 . 0  
7.0 

8 *O 
9 .o 

10 '0 

Composition. 

LzeIaic. Suberic. 
Percentage. 

100 + 0 

95 
90 

86 

81 

76 
72 

66 

62 
57 
51 

42 
31 

21 
10 
0 

5 
1.0 

14 

19 

24 
28 

34 

38 
43 
49 

58 
69 

79 
90 

100 

Melting 
point. 

Degrees. 
106 

104l 
103 -5 

98.5 

98 -0 

96 .O 
98-100 

99-101 

106-109 
108-109 

115 

123 

-- 

134-128 

125-130 
135-136 

140 

Appearance of the fused mix- 
ture on coding. 

Large four-sided plates ; pearly 

Smaller plates. 
The plates are rounded off; 

Large round masses, resembling 

Large round masses, surface p e r  

Ditto ditto 
Smaller aggregations, less broken 

The resemblance to porcelain in- 

Ditto ditto 
Ditto ditto 

lustre. 

opaque. 

porcelain in appearance. 

forated with cavities. 

by cavities. 

creases. 

The surface penetrated by 

The needles inerease in number. 
SuTface no longer resembles 

porcelain, but is composed of 
slender crystals. 

glistening needles. 

Larger needles. 
,Long needles, in radiating 
1 groups ; vitreous lustre. 
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The acids are, however, best separated by a combination of methods 
2 and 4. The crnde mixture of acids is recrystallised from hot water, 
fused, powdered, and frequently digested with 10 times its weight of 
ether. The ethereal solution contains a mixture of the two acids. 
The residue consists chiefly of suberic acid. The extract is evaporated 
to dryness, the residue dissolved in hot water, neutralised with mag- 
nesium carbonate, and the solution Concentrated. The crystals which 
are deposited are pressed to remove the mother-liquor, and recrystal- 
lised from hot water. On the addition of hydrochloric acid to the 
magnesium salt, pure azelaic acid is obtained. The mother-liquor is 
rich in suberic acid, which may be precipitated by hydrochloric acid, 
and purified by treatment, with ekher. w. c. w. 

Rotatory Power of Malic Acid and its Salts. By G. H. 
SCHNEIDER (Annales, 207, 257--287).-1n order to prepare pure 
malic acid, the author converts the commercial product into ammo- 
nium hydrogen malate, which separates out from the aqueous solution 
on addition of alcohol. The precipitated crystals are filtered off, 
washed repeatedly with ether, and finally crystallised from water. It 
is thus obtained in rhombic brachypinacoidal plates, from 10-20 mm. 
diameter. 

The majority of the determinations of the angles of rotation were 
made with a Wild's polaristrobometer, fitted with an apparatus for 
keeping the temperature constant a t  20". The sodium flanie was 
employed as a source of light. Some of the readings were made with 
Laurent's apparatus. Exact estimations of the sp. gr. of the liquids 
a t  20" were made. 

Spemjic Rotnfor.y Power of Malic Acid ,  C,H,O,.-The pure acid is 
best obtained by converting ammonium hydrogen malate into the lead 
salt, and then decomposing it with sulphnretted hydrogen. The solu- 
tion is then evaporated, and the residue heated in a current of air at 
100" until it ceases to  lose weight. The last operation requires 
several weeks. 

The author finds that when a dilute hvorotatory solution of malic 
acid is gradually concentrated, the specific rotatory power diminishes, 
and when the percentage of acid in solution reaches about 34 it dis- 
appears, and finally on further concentration the solution exhibits a 
dextrorotatory power. 

As the relationship between the percentages of water and the specific 
rotatory power of the solutions can be represented by a straight line, 
the rotatory power of solutions of various strengths can be calculated 
by the formula- 

[a] = A + Bg. 
The author shows that the anhydrous acid has a dextro- 

rotatory power of 5.89". A solution containing 34.24 per cent. of 
acid is inactive. A solution with an infinite amount of water (Le., 
q = 100) has a kevorotatory power of - 3.068". 

Potassium hydrogen malate, KCaH5O5, is prepared by heating a solu- 
t ion of ammonium hydrogen malate with the calculated amount of 
potassium hydroxide solution, and then adding the requisite amount 
of inalic acid. Air is blown through the liquid during the heating, in  
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order to facilitate the removal of ammonia. The author finds that the 
fbrmula [ a ]  = A +  Bq can also be employed here. It gives for the 
anhydrous salt a specific rotatory power - 0.63". An infinitely 
diluted solution has a rotatory powel. - 6.19". Potassium Malate, 
K2C4H4O5.-This salt is prepared in a manner similar to the preceding 
one. In this case, t,he change of rotatory power being represented 
1)s a curve, the formula [a] = A + Bq + Cp' is employed. The anhy- 
tlrous salt has a rotatory power of + 3*02", an  infinitely diluted solu- 
tion - 7.31". A solution containing 79-54 per cent. of the salt is 
optically inactive. 

Sodiuin Rydrogen Malate, NaC4H,05.-The specific rotatory power 
oE the anhydrous salt, is + 3-37. A solution containing 59.75 per 
cent. of the salt is inactive. When q = 100, the solution has a ro- 
tatory power of - 7.02". Sodiurri Malate, Na,C4H405.-The rotatory 
power of the anhydrous salt is + l5.2', of the extremely dilute solu- 
tion - 9.84". A solution containing 47.43 per cent. of the salt is 
optically inactive. 

Lithium, Hydrogen Malate, LiC&H505.-The anhydrous salt has a 
power of + 8-57', an infinitely diluted solution - 8-48'. An inactive 
solution contains 71.865 per cent. of the salt. Lithium Mcr Zate, 
Li,C4H40,.-The rotatory power of the anhjdrous salt is + 26*72", 
of the infinitely diluted solution - 12.71". A solution containing 
50.48 per cent. of the salt is inactive. 

Ammoiaiuin Hydrogen iVala.te, NH4. CaH,05.-The anhydrous salt 
has a rotatory power of - 3-95', the extremely dilute soiution 
- 6-83.' Ainnzonium iIIctZate, (NH4) 2CQH405.-Thi~ salt decomposes 
very readily in the air, giving off ammonia. The rotatory power 
of the anhydrous salt is - 3*31", the infinitely diluted solution 

Barium JIaZate, BaC4H,0,.-This salt is prepared by boiling bary ta 
water with a solution of ammoilium hjdrogen malate until ammonia 
ceases to be evolved. The gummy mass thus obtained is then decom- 
posed with an  excess of dilute sulphuric acid, nentralised with baryta- 
water, filtered, and after concentration allowed to stand. The salt 
cr-ptallises out in thin transparent plates. The rotatory power of the 
anhydrous salt cannot be calculated with any degree of certainty ; the 
author states, however, that it is evidently extraordinarily great. 

&;flueme of Sulplmric Acid o n  the i3pectjc;c Rotatory Power of illalic 
Acid.-The author finds that the direction of rotation begins to change 
even in very dilute solutions. 

InJlueme of Acetic Acid.-The influence of acetic acid is similar to 
that exercised by sulphuric acid, but more feeble. A mixture of the 
two acids in the proportion of 20 mols. of acetic acid to 1 of malic 
acid has the same rotatory power as a mixture of 2 mols. of sulphuric 
acid to 1 of malic acid. 

The author shows that malic acid and its salts do not yield results 
which support the law of multiple rotatory proportion. 

New Isomeride of Gluconic Acid. By M. H ~ X I G  (Wen .  
Aliad. B e y .  [2], 80, 1047--1054).--There are already three acids 

- 8-93". 

J. I. W. 

VOL. XL. 313 
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known of the formula C6H1?07, derived from the carbohydrates, viz., 
mannitic, gluconic, and dextronic acids. 

Mannitic acid, according to  Gorup-Besanez (Anncllen, 118, 259), 
exchanges two atoms of hydrogen for  metal on being acted on by car- 
bonates, and generally yields readily soluble and uncrystallisable salts, 
gluconic and dextronic acid% merely exchanging one atom of hydrogen 
for metal, and yielding readily crystallisable &lts of the alkaline 
earths, butl nQt of the alkalis. These two acids differ (Habermann, 
AnnaZen,, 162, 297) only somewhat in the solubility of their salts and 
in the molecular rotation of the free acids. 

The author, by acting on the driest possible gliiconic acid with two 
to three times its weight of nitric acid of sp. gr. 1.3 a t  the ordinary 
temperature, and then neutralising with aqueous ammonia, and evapo- 
rating, obtained a crystalline ariimonium salt of an organic acid of the 
same composition as gluconic acid, but differing from it in hhat the 
salts of the alkalis are crystalline and the salts of the alkaline earths 
are amorphous. The author proposes to call it pnmgZui:on& ncid. The 
ammonium salt, C6Hll (NH4) 07, remains unchanged at 120", becoming 
brown a t  120-130", and giving off a little ammonia, b u t  on dissolv- 
ing the mass in water and purifying by animal charcoal, unchanged 
ammonium paragluconate crystallises out on evaporating. 

Free paragluconic acid, obtained by decomposing the lead salt with 
sulphuretted hydrogen, and evaporating over sulphuric acid in a, 
vacuum, is an almost colourless syrup with a strongly acid taste. 
showing no trace of crystallisation even on standing for months. 
Like gluconic acid, it is insoluble in strong alcohol, aiid its aqueous 
solution is not precipitated by metallic salts. 

Hlasiwetx and Hnbermann, by the action of chlorine, &c., on cane- 
sugar, obtained the same products as from grape-sugar, and amongst 
them gluconic acid, whilst Grieshammer (Ber., 12, 2100) found an 
acid isorneric with gluconic acid, yielding crystalline salts both of the 
alkaline earths and of the alkalis. 

There are now five isomeric acids of the formula C,H,?07 known, 
which by no means exhaust the number of possible isomeric acids of 
this formnla. 

The author examines the possible structural formulae, and taking 
into consideration that paragluconic acid by oxidation yields saccharic 
acid, and eventually tartaric and oxalic acids ( Wien. Akad.  Ber., 78, 
2 Abth., 1878), considers either 

CH,( 0 H) . CH (0 H) . C: (OH) (CH,OH). CH (OH). COO H or 
CH,(OH).CH( OH)C(OH).(COOH).CH( OH).CH,OH 

to be the most probable formula. 

New Acid of the C,Han-40, Series. By A. BAUER and 11. 
GROGER (Wien. A7~ctd. Ber. [2 Abth.], 82, 161--166).--The authors 
prepare suberic acid by oxidation of oleic acid, purify it by Arppe's 
method, and convert it into monochlorosuberic acid by acting on the 
fused acid with an  nmonnt, of chlorine insufficient to convert all the 
acid, t hm avoiding the productioli of higher chlorinnted derivatives. 
The nionochlorosuberic acid was separated by treating the product 

F. L. T. 
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with ether, in which it is very soluble, whilst the sparingly soluble 
snberic acid remains. 

When monochlorosuberic acid is digesi ed with potassium cyanide 
with a reversed condenser for six hours, and then for ten hours more 
with potassiiim hydroxide, a powerful evolution of ammonia takes 
place, and after neutralisation with dilute sulphuric acid and extrac- 
tion with ether, a brown crystalline mass is obtained. This is first 
treated with water to remove some sparingly soluble portion, probably 
unaltered suberic a8c*id, then treated with blood-charcoal, converted 
ir,to the neutral ammonium salt, and then into the lead salt. By d:- 
composing this with snlphuretted hydrogen, an acid is obtained in 
small shining crystals, having the composition C,H,,(COOH),. The 
normal silver salt, C,H,,Ag,O,, is obtained a sa white bulkg precipi- 
tate on adding silver nitrate to a solution of the ammonium salt. 

F. L. T. 
A New Series of Volatilf! Organic Bases. By F. P. TREAD- 

WELL (Bey . ,  14, 1461--1471).-The author proposps to  assign the 
name of ketiites to the class of bases obtained by the reduction of the 
nitroso-derivatives of the ketones. 

Diethyllietine, CIOHIGN2, is prepared by the action of tin and hydro- 
chloric acid on ni trosoethyl-acetore, prepared by the process described 
by Ziiblin and V. Meyer. The tin is precipitated from the solution 
by sulphuretted hydrogen, and the filtrate concentrated by evapora- 
tion and mixed with an excess of solid soda. The oil which separates 
is removed, and the liquid is extracted with ether. The oily liquid 
and the ethereal solution are dried over calcium chloride and purified 
by-distillation. The pure bass is an oily liquid (b. p. 216"), which 
unites with water to form a white hydrate crystallising in needles 
(m. p. 42.5'). When the hydrate is placed in a desiccator over calcium 
chloride, it parts with its water and is converted into the anhydrous 
liquid base. Diethylketitie hydrochloride forms large colourless 
crystals, and the platinochloride, C,0H,6N2,2HC1,PtC14, crystallises in 
large glistening prisms of a rose colour. On the addition of bromine- 
water to a solution of diethylketine in glacial acetic acid, an addition- 
product, CI0Hl6N2Br2, is obtained as a yellow precipitat'e. This com- 
pound is very unstable, and is decomposed into diethylketine and 
bromine by crystallisation from alcohol, 

Dirnethy Zketine, CAHl,N2, prepared by Gutknecht from nitrosomethyl 
acetone, but not obtained by him in a state of purity, forms small 
hard vitreous prisms (m. p. 87"). It combines with water to form n 
hydrate crystallising in silky needles. Dimethylketine is precipitated 
from its solution in an acid on the addition of an alkali. 

Ketine and dipropylketine have been obtained from nitroso-acetone 
and nitrosomethyl acetone respectively. w. c. TV. 

Ethylazaurolic Acid (Nitroso-Azoethane). By V. MEYER and 
E. J. CONSTAM (Bey. ,  14, 1455--1458).-E~thyInitrolic acid is decom- 
posed by sodium amalgam into nitrous and acetic acids and ammonia. 
An intermediate product of reduction, viz., ethylazaurolic acid, is 
also formed (Annulen, 175, l l l ) ,  and can be most easily isolated by 
the following process :-40 grams of 5 per cent. sodium amalgam arz 

3 p  2 
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gradually addcd to 2 grams of ethylnitrolic acid suspended in 10 C.C. 
of water. The liquid must be well coolcd in a freezing mixture, The 
temperature should be kept about 0", but the liquid must not be 
allowed to freeze. 

On acidifying the orange-coloured solution with dilute sulphuric 
acid, yellow needle-shaped crystals are precipitqted, which are washed 
with a small quantity of cold water and quickly dried. When the 
experiment is successful, 0.18 gram of the substance can be obtained 
from 1 gram of ethylnitrolic acid. The pure acid crystallises in 
glistening prisms, which resemble potassium dichromate in colour. 
The crystals melt at 142" with detonation. They are soluble in hot 
alcohol and in alkalis, insoluble in ch!oroform, benzene, and light 
petroleum. Neutral solutions of the acid give yellow precipitates with 
zinc and lead salts, and a brown precipitate with silver nitrate. If a 
small quantity of tlie acid is dissolved in ammonia, a, jd low solution 
is obtained, which on exposure to the. air in a watch-glass deposit,s 
crystals of the free acid. The acid is decomposed by sodium amalgam, 
ntid also by boiling hydrochloric or sulphuric acids. I t s  constitution 
iiiay probably be represented by the formula N0.C,H4.N,.C,H,.N0. 
l'rop-jlazaurolic acid has been obtained by the reduction of propyl- 
nitrolic acid. w. c. w. 

Synthesis of Biguanide. By R. HERTH (1Vie)t. Akad. Uer., 80, 
[el, 1078- 1088).-The actioii of an ammoniacal solution of cupric 
llydroxide on thiocarbamide gives rise to dicyandiamide, and as a 
secondary product a very s n d l  quantity of carmine-coloured needles. 
These needles were found to contain copper and sulphuric acid? the 
latter being derived from the small quantity of cupric sulphate re- 
tained by the ammoniacal cupric solution. By substituting cupric 
snlphate for the hydroxide, and heating in sealed tubes at  105-110", 
a, better yield is obtained, but the best method is to heat dicyandiamide 
with ammoniacal cupric sulphate at 105-110" for 1 2  hours. The 
crystals of sulphate of cupro-bignanide, ( C,N5H6),Cu.S0,H2 + 3H20, 
being insoluble i n  water, are easily washed. On dissolving it in the 
least Fossible excess of dilute sulphuric acid and leaving it for some 
time, eventually in a vamum over snlphuric acid, well-formed clear 
rhombohedrons crystallist: out, of the composition C,N,H,.S0,H2. By 
licating dicyandiamide with ammoniacal cupric hydroxide for 8 to 10 
hours, cupro-biguanide, (CeN5EL)Jh + 2H20, is formed, and sepa- 
rates on cooling in h r g e  flat prisms. 

From this body, the diBerent biguanide salts may be obtained by 
the action of the corresponding acid, and removal of the copper by sul- 
phuretted hydrogen. The author claims to have shown that-1, That 
by the action of an ammoniacal solution of cupric oxide on dicyandi- 
amide, biguanide is produced. 2. That this method is satisfactory, 
both as regards yield and absence of Gecondary reactions. 

Synthesis of Methylparabanic and Methylthioparabanic 
Acids, and of Thiocholestrophane. By R. ANDREASCH (Uer., 14, 
1447-1453) .-Direct combination takes pIace when cyanogen gas is 
passed into an nlco!iolic solution of methylthiocarbamide. Strong 

F. L. T. 
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hydrochloric acid is added to the crude product', and the mixture is 
evaporated to dryness on a water-bath. The aqueous solution of the 
residue is shaken up with ether, and on evaporating the ethereal extract, 
methylthiopambsnic acid is obtained in thin yellow crystalline plates. 
The formation of the acid may be represented by the following 
equations :- 

CN NMe C NH 

"H, CN NH.C : NH 
cs 

NMe.C : N H  NMe.CO 
cs< I + 2H20 + 2HC1 = 

NH.C NH 

The acid is soluble in alcohol, ether, and water. It melts a t  about 
105". On ths  addition of silver nitrate to  the aqueous solution of thc 
acid, a yellow precipitate is formed which rapidly turns black ; the 
filtrate contains methylparabanic acid (m. p. 144"). 

NMe.CO NMe. CO 

'NH.CO 
1 + 2AgN03 + H,O = CO' 1 + 2HN03 + AgLS. 

formed from cyanogen and dimethylthiocarbamide by a process aualo- 
gous to that for preparing methylthioparabanic acid. 

This acid crystallises in six-sided plates (m. p. 112*5"), resembling 
potassium chromate in colour. The crystals are soluble in water, 
alcohol, and ether. The acid is decomposed by alkalis into oxalic acid 
and dimethylcarbamide ; when boiled with water containing barium 
carbonate in suspension, i t  splits up into sulphuretted hydrogen, car- 
bonic anhydride, and dimethyloxamide. Dimethylthioparabanic acid 
is desulphurised by the action of nitrate of silver, cholestrophane 
(m. p. 105") being formed. Mono- arid di-methylparabanic acids are not 
precipitated by lead acetate, unless one or two drops of ammonia are 
added to the mixture: the precipitate consists of basic Lead oxaZate. 
All parabanic acids exhibit the following reaction: they do not yield a 
precipitate with a cold solution of ammonium chloride to which 
ammonia bas been added, but on warming the mixture calcium oxalate 
is precipitated. w. c. w. 

Furfurylamine. By G. L. CIAMICIAW and M. DENNSTEDT (Ber . ,  
14, 1475- 1477) .-Furfurylamine is best prepared by charging :L 
series of small flasks each with two grams of furfuronitril, an  excess 
of dilute sulphuric acid (1 in 20), and the requisite amount of zinc. 
The flasks are loosely corked and left a t  rest for two or three weeks. 
An excess of sodium hydroxide is then added to their contents, and the 
mixture is distilled in a current of steam. The distillate is neutzaiised 
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with hydrochloric acid and evaporated to dryness, and the residue is 
dissolved in a, small quantity of water. Sticks of potassium hydroxide 
are added to this solution until the base begins to separate as an  oil, 
the mixture is then shaken up with ether, and the oil which remains 
on evaporating the extract is purified by distillation. Furfuryla'mine 
is a strongly refractive oily liquid (b. p. 146"), miscible with water in 
all proportions. It is decomposed by strong hydrochloric acid. The 
liydrocliloride prepared by carefully neutralising the base with hydro- 
chloric acid, and evaporating in a vacuum, crystallises in colourless 
needles or prisms which are very soluble in water. 

On the addition of platinum chloride to  a colourless solution of the 
base in an excess of dilute hydrochloric acid, an orange-coloured pre- 
cipitate is produced ( C,H,N0.HC1)2PtC14, which is sparingly solnble in 
cold water and in strong hydrwhloric acid, 

HC=CH 
I I  

Furfurylamine appears to have the constitution HC-C.CH,.NH,. 

w. c. w. 
'd 

Butylation of Aniline. By A. STUDER (Ber., 14, 1472-1475).- 
A11ai[~obIit~Zhenze?ae hydrochloride, C,H4(NH2)C1H,.HC1, is prepared by 
heating 10 grams of dry aniline hydrochloride with 8 grams of iso- 
butyl alcohol in sealed tubes a t  230" for six hours. On recrystallisation 
from water containing hydrochloric acid, the salt is obtained in white 
prismatic tables. On the addition of plsitinum chloride to the con- 
centrated aqueous solution of the hydrochloride, a red oil is deposited, 
which rapidly solidifies to a mass resembling shellac in appearance. 

Arnidobztf~lbeiLxeize is a colourless oil (b. p. 230", sp. gr. 0.937 a t  25"). 
It enters into an active r_eaction with acetic chloride, forming the 
corn pound c6H,(CiH,).N HAc, which crystallises in white plates (m. p. 
170") soluble in  alcohol and water. 

When a mixture of 10 grams of aniline hydrochloride and 13 grams 
of isobutyl alcohol is heated a t  240-250" for six hours, only a small 
quantity of amidobutylbenzene hydrochloride is formed, b u t  a sparingly 
soluble salt or mixture of salts is obtained. The base liberated from 
the sparingly soluble hydrochloride is probably c6H4( C4H9) .NH.CIH,. 
It forms an oily nitroso-compmnd, and an acetyl derivative which 
melts at 73" and boils above 300". 

Ih~ty7pheno1, C6H,(C,H,) .OH, obtained by acting on amidobutyl- 
benzene with sodium nitrite and boiling the product with water, crys- 
tallises in long needles. By the 
action of nitric acid on the acetic acid solution of butylphenol, the 
dinitro-derivative is produced. It crystallises in long needles (m. p. 
93") of a beautiful yellow colour, and plays the part of a powerful 
acid. w. c. w. 

It melts at  59" and boils a t  231'. 

Production of Hydrogen Peroxide by Hydrogenised Palla- 
dium.-Ozobenzene. By A. R. LEEDS (Phamz. J. Tram.  [ :3 ] ,  11, 
1068-1070) .-On exposing benzene to sunlight, in contact with 
oxygen, platinum black and a little water, the 1iqiLid in a short time 
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assumes a yellow colour, and after some days becomes dark yellow and 
intensely acid. 

I n  repeating the experiments of Houzeau mid Renard on the action 
of ozone on benzene, the author failed to obtain the white amor- 
phous explosive solid (ozobenzene) isolated by them, but besides 
formic and acetic acids, he has obtained oxalic acid and large quantities 
of carbonic anhydride ; not a trace of phenol mas detected. 

Since nascent oxygen oxidises water to hydrogen peroxide, whereas 
ozone does not, it  appeared probable that a similar difference would 
be met with in their action on benzene. On exposing benzene in contact 
with water and nascent oxygen to direct sunlight, both phenol and 
oxalic acid were formed, and the liquid remained colourless ; but i n  
diffnsed light a t  50-70" the liquid assumed a dark brown colour, 
oxalic acid was foimed, but no phenol. The phosphorus used in these 
experiments to give nascent oxygen dissolves in the benzene a t  the 
ordinary temperature ; at a higher temperature, although the flask 
is filled with dense white fumes, no ignition takes place, the benzene 
vapour apparently preventing it. After the oxalic acid has been sepa- 
rated from the solution as calcium oxalate, a yellow pasby mass is 
obtained from the filtrate, which cannot be made to crystallise, and 
has not been further examined. 

On repeating Hoppe-Seyler's experimentls (this Journal, 38, 3) on 
the action of hydrogenised palladium on  benzene, the author confirms 
his results, large quantities of phenol being formed, but no oxalic acid ; 
this is produced by the action of hydrogen peroxide on *he benzene, 
C6H6 + HO.OH = C,HI,OH + OH2, as is shown by the fact that  
hydrogenised palladium in contact with water and air, yields hydrogen 
peroxide, and that by treating benzene with a 1.2 per cent. solution of 
hydrogen peroxide, first a t  the ordinary temperature for two clays, and 
then for several days at the temperature of the water-bath, phenol and 
oxalic acid are formed. L. T. 0's. 

Crystallisable Constituents of Corallin. By C. ZULKOWSKY 
(TVie7i. Alcud. Ber., 80 [2], 157--186).-Since the publication of the 
author's work on " Corallin " (Chenz. SOC. J., lS78, 33, 832) ,  other 
papers have appeared by E. and 0. E'ischer (Ber., 1 8 i 8 ,  1416), by 
Dale and Schoi-lemmer, and by A. Bayer (Ber., 1879, 642), and he  
complains that these do not sufliciently recogiiise his share in the solu- 
tion of the corullin question. 

In preparing corailin the author considers that it is not necessary 
to heat, the mixture of phenol and sulphuric acid to complete the for- 
Ir?ation of sulphophenol, as described in his earlier work. The amount 
of sulphuric acid may also be reduced from two-thirds to hiilf part : he 
obtained good results by mixing 1 part phenol with half pai*t sulphuric 
acid (66" U.), then adding 0.6-0.7 part dehydrated oxalic acid, and 
heating to 1%b----130G until the contents of the flask on cooling formed 
a viscid mass, and the evolution of gas had decidedly diininished. 
About 24 hours are required to complete the process, and the yield 
varies from 60-70 per cant. 

The separation of the corallin-phthalin was performed as dewribed 
in the former paper (AnuaZen, 194, log) ,  the residue from this heated 
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at 120" to  free it from sulphurous acid, and then crystallised fronl 
alcohol; the same products, however, did not always occur in the 
same order as formerly. 

Oaidisetr! aurin (violet needles, CI9Rl6O6). This body, formerly 
termed " violet needles " by the author, crystallises out from a solu- 
tion of purified corallin on leaving it a t  rest. The whole was puri- 
fied by recrystallisation from 50 per cent. alcohol. It was found that 
i t  would not do to boil the alcohol, the body being then reduced to 
leucaurin, as much as 70 per cent. beiug destroyed in the course of 
six hours' boiling. 

By the action of sulphurous acid or of sodium hydrogen sulphite on 
oxidised aurin, a compound of aurin with sulphurous acid is formed 
of the composition 2(ClgH1403) + H2S0,. By acting on oxidisecl 
aurin with acetic anhydride, and tlirowing the solution into excess oE 
water, diucefyl-aurin, CsHm06, is obtained, showing that the oxidised 
aurin is in the first place reduced by the acetic anhydride. 

The author considers that oxidised aurin probably contains one 
molecule of water, although i t  will not part with this water without 
undergoing further decomposition. By oxidising aurin with sodium 
manganate, the author obtained oxidised aurin. On boiling oxidised 
aurin or the artificially prepared product in fine powder, in glacial 
acetic acid, it dissolves to a dark yellow-red fluid, which on cooling 
solidifies to a mass of vermilion-colou_red crystals, having the com- 
position of the diacetate, ClgH,,O,(HOAc), + H,O. On standing in a 
vacuum over lime and sulphuric acid a t  the ordinary temperature, half 
of this acetic acid is giren off, forming the monacetate. 

Leucauyin (C,,H,,O,) .-Grabe and Caro have prepared and described 
(Annalm, 179, 190) a triacetyl derivative from the homologous com- 
pound C,,,H1,03 (the rosolic acid from rosaniline). The acetyl derivn- 
tive of leucaurin WBS obtained in a similar manner by boiling it in 
fine powder for a quarter of an  hour in acetic anhydride. It dissolves 
rapidly, and triacetyl-leucaurin, Cl9Hl3( OAC)~ ,  is precipitated as R 

white powder on pouring the solution into water; it can be recrystal- 
lised from alcohol. By oxidising leucanrin with manganates, ari 
amorphous mass was obtained of the composition of aurinquinone, 
CI9Hl4O4, but i t  could not be crystallised. 

Aimh ( Cl9HllO3).-The compound of aurin with sulphurous acid is 
e a d y  prepared by dissolving aurin in potassium hydroxide, adding. 
sodium hydrogen snlphite to  decolorisation, and then concentrated 
hydrochloric acid so long as a precipitate continues to form. 

Methy lawin  (C20H,,0J).-The author has separated this body from 
corallin in small brick-red crystals with a green metallic lustre. It, 
might be thought that  this body owed its formation to the presence of 
cresol in the phenol used, but on replacing R portion of the phenol by 
cresol, no crystalline body whatever is produced, but a tarry mass 
with no metallic lustre. l h e  author considers that it is not a deriva- 
tive of tolyldiphenylmethane, but rather of triphenylethane, and 
that it stands to cornllin-phthalejin -in the relation represented by the 
formulE- 
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Methylaurin. . . . . . . . . . . . ( C 6 H , . 0 H ) , C < ~ ~ > 0 .  

Corallin-phthalejin . . . . . . (C6H4.0H),C<c,6~'>0. 

To a hot saturated solution of methylaurin in 60 per cent. alcohol, 
about 10 per cent. by volume of concentrated hydrochloric acid is 
added, and the whole left to crystallise ; large well-formed occasion- 
ally radiating columnar crystals with bright red colour aiid sky-blue 
fluorescence then separate out, of the composition C2,H,,C10,. By 
employing the same methods with methylaurin as with aurin, com- 
pounds are obtaiued with sulphurous acid, but of varying composition. 
By oxidation with sodium manganate a body, CI9Hl1O3, is obtained. 
The attempts to make an acetyl derivative did not lead ta any definite 
result. 

Leucomethylaurin, (C,,H,80,) .--On dissolving the leuco-product of 
methylaurin in acetic anhydride, and leaving i t  in a vacuum over 
lime and sulphuric acid, crystals, and subsequently resinous masses, 
are deposited. The crystals have the appearance and composition of 
leucaurin. The leuco-product boiled for a quarter of an hour with 
acetic anhydride and then poured into water, gives a resinous pre- 
cipitate, becoming crystalline on moistening with alcohol ; on recrys- 
tallisation its composition is j&,HZ106 or  CZZHmO6, therefore not the 
expected compound CznH,5(OAc)3, but it might be regarded as the 
monacetyl derivative of some body, either C20H,,05 or CZoH,,O,. 

F. L. T. 
Tannin of Oak-bark. By J. LOWE (And. Zeits., 20, 208-223). 

-Oak-bark tannin is not, as is usually believed, a glucoside, furnishing 
glucose and oak-bark red on treatment with acid, but is simply trans- 
formed by dehydration into the latter substance, with formation of 
very small amounts of intermediary products. 

Yor the preparation of the oak-bark tannin in a pure state, the bark 
is extracted with 90 per cent. alcohol, the alcohol removed from the 
solution by distillation, and the residue treated witb water in which i t  
partly dissolves, yielding a dark-brown solution, and leaving a red.. 
dish- brown insoluble substance. The solution, when saturated with 
sodium chloride, deposits tannic anhydride ; whilst the solution, on 
treatment with ether (in which the oak-bark tannin is practically in- 
soluble) yields to the latter some gallic and ellagic acids. After the 
removal of the ether, the solution is shaken with acetic ether, in which 
the tannin dissolves, and is obtained in the form of a reddish-brown 
brittle mass. With ferric salts its solution gives a blue-black, with 
tartar-emetic, gelatin, albumen, or  alkalo'ids, yellowish- white precipi- 
tates. 

Heated with dilnte acids under pressure, the tannin readily yields 
oak-red. 

The relation between the various products obtained is seen from the 
following fo rmuk  :- 

Two hydrates of tannic acid, C,sH240,,,3H,0. 

The lead salt, C?8H18Pb301?,p5€120, 
C!BHN012,2 HE,()* 
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Tannic anhydride, C28H21012. 
Its  lead salt, C28H22Yb012,3H20. 
Oak-red, C28H,,0,,. 0. H. 

Derivatives of Metachloronitrobenzene- and Orthochloro- 
benzene-sulphonic Acid. By R. A L L E R T  (Ber. ,  14, 1434-1438). 
- M ~ t a c h l o 7 . o / ~ i t , . o ~ e r L z e i ~ e ~ ? ~ ~ ? ~ ~ s u ~ ~ h o r L i c  acid is formed when metachlor- 
nitrobenzene is heated with an excess of fuming sulphuric acid a t  100" 
for  five days. The barium, lead, and potassium salts of this acid 
crystallise in white needle-shaped crystals; the barium salt is but 
sparingly soluble in water. The free acid, prepared by the action of 
sulphuretted hydrogen on the lead salt, forms a yellow resinous mass. 
Met~ch7~ro?~it~oBe?Lze?iesulplhonic chloride, obtained by the action of 
phosphoms pentachloride on the potassium salt, is a yellow oil. On 
reduction with tin and hydrochloric acid, it yields mctnchloramido- 
phenyi mercaptan, which crystallises in  flesh-coloured needles. The 
crystals give &'hydrochloric acid at  100'. The free base, 

CbHACLNH,. SH, 
melts a t  140". No organic bases could he produced by the action of 
organic acids or acid chlorides on this compound. 

2Cfetnchlor.onitrobetrzeizer~isiLI~horzic acid,  C,H,Cl( N 0,) (SO,H),, is prc- 
pared by adding successive small portions of metachloronitrobenzene to 
boiling Nordhausen sulphuric acid. The mixture must be repeatedly 
shaken to moderate the violence of the reaction. The crude product is 
diluted with water, neutralised with lead carbonate, and the acid 
liberated from the lead salt by sulphurettod hydrogen. The free acid 
is a black uncrystallisable substance. The lead and potassinm salts 
crystallise in plates. 

n/retaclLloronit,.oIrerLzen,sdiszl.l~konic chloride is a brown resinous sub- 
stance, which yields r~zetachlwav7~idop7~eiiylrlirnercn~faiz hydrochloride on 
reduction with tin and hydrochloric acid. The salt forms flesh- 
coloured crystals, which decompose slowly a t  100". 

The barium salt is quite insoluble in water. 

The base, 

contains the SH groups in the meta- and para-position with regard to 
the amido-group, and in the ortho- and meta.position to the chlorine 
atom. 

O , , t h o c h l o r o b e n z e n e s ~ ~ l ~ ~ i o ~ ~ c  acid, which Limpricht (Ber., 10, 320, 
this Journal, 1877, 2, 19:3) obtained from orthochlorobenzenesulphon- 
amide, can be prepared by the action of fuming stilphuric acid on 
chlorobenzene. The chloride of this acid forms white crystals, which 
melt a t  29". On nitration with a mixture of equal parts of fuming 
sulphuric and nitric acids, orthochlorobenzenesulpho tiic chloride is con- 
verted into orthochlorouitrohenzenesulphonic chloride, a yellow oily 
liquid. On reductmion with tin and hydrochloric acid a poor yield of 
chloramidophenyl-mercaptan hydrochloride is obtained. It crystallises 
in flesh-coloui*ed needles. The free base melts a t  1%", and appears to 
be identical with metachloramidophenyl-mercaptan, i n  which case the 
SH group occupies a para-position to the amiclo-grmp, and the ortho- 
position to the chlorine-atom. 
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No bases were produced by the action of organic acids or acid 
chloyides on this substance. 

Hydrazobensenetetratulphonic Acid. By J. LIMPRICHT (Ber., 
14,15 43- 1544). - Wilsing has obtained hy drazo benzeri ete trasulphonic 
acid by heating hydrnzobeiizenedisulphonic acid from metaiiitrobenzene- 
sulphonic acid with fuming sulphuric acid for 10 minutes. The acid 
solution is poured into water, and neutralised with milk of lime ; the 
filtrate from the precipitated calcium sulphate is concentrated and 
allowed to cool, when yellowish crystals of the calcium salt are de- 
posited. A further yield of the salt is obtained by adding alcohol to 
the mother-liquor. All the salts of hydrazobenzenetetrasulphonic 
acid, with the exception of the lead salt, are freely soluble in water, 
and sparingly soluble in alcohol. The barium salt, Ba2C12H8N2S,0,, + 14H20, crystallises in large colourless prisms. The potassium and 
sodium salts are precipitated from their aqueous solutions in  needle- 
shaped crystals, on the addition of alcohol. Neutral solutions give a 
white precipitate with basic acetate of lead, and reduce silver salts. 

H~drazobenzeil.etet.1.asul~~onic acid is a thick syrupy liquid, and forms 
microscopic crystals when left over strong sulphuric acid. No satis- 
factory results were obtained by the action of phosphorus pentachlor- 
ide on the potassium salt, nor by treating the acid with bromine or 
nitrous acid. w. c. w. 

w. c. w. 

Benzarsinic Acid and its Derivatives. By W. LA COSTE 
(Axnalen, 208, 1--36).-Part I. il.louoberLznrsiwic Acid-The author 
a t  the outset alludes to the stability of the organic derivatives of 
arsinic acid, and the readiness with which the methyl group of toluene 
compounds is oxidised into the corresponding carboxyl group. The 
starting point of the research was paratolylarsinic acid, C7H,AsOH2 
(ribstr., 1880, 397), which, when heated at GO" for several days with 
alkaline permanganate, is converted into a tripotassium salt of benz- 
arsinic acid. By the action of acetic acid, this yields an acid dihy- 
drogen potassium salt, which gives free monobenzarsinic acid, 

(cf. Abstracts, this vol., 68), when dissolved in hot concentrated hydro- 
chloric acid. This acid crystallises in colourless transparent tables, 
sparingly soluble in cold alcohol and acetic acid, readily soluble in 
hot alcohol, and alkaline hydroxides and carbonates. The crystals of 
the acid lose their transparency when heated, giving off a molecule of 
water, and being converted into an anhydride, COOH.C6H4ks0,, which 
is completely decomposed a t  230". Benzarsinic acid forms salts in 
which the hydrogen, not only of the carboxyl group, but also of the 
hydroxyl group is replaced by metals. The clikydrogen ptassluin salt, 
C O O ~ . C 6 H 4 A s 0 ( O H ) 2  + C00H.C6H4As0 (OH),, crystallises in  long 
transparent tables of triclinic form. 

C,H,(CO.O + CaO)As0(0EI)H20, 
is obtained as a leafy precipitate by decomposing tt neutral solution of 
the sodium salt with calcium chloride. 

COOELC6H4,AsO (OH),, 

The calcium salt, 

The silvey salt, 
GO OAg. C ~ H ~ A S O  ( OAg),, 
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is a white amorphous precipitate insoluble in wnter, but perfectly 
soluble in ammonia and nitric acid. By heating the silver salt to 
100" with methyl iodide, the mon,owethyl salt, COOMe.C,H4.As0(OH),, 
is obtained as a colourless crystalline mass, which can be saponified by 
water or alkalis. On treating benzarsinic acid with hydriodic acid 
and a small quantity of amorphous phosphorus, a golden precipitate 
of benxrtrseniodide, COOH. C6H1.AsIZ, sepmatcs out. This compound 
crystallises in long golden needles (m. p. 153"),, easily soluble in alco- 
hol and ether ; and when heated with silver chloride, forms the cor- 
responding chlorine compound. Benznrseniodide dissolves in sodium 
carbonate with evolution of carbonic anhydride and formation of hertz- 
crrsenious acid, COOH.CsH1.As(OH j,. This acid crystallises in colour- 
less needles, which loses its water of hydration a t  145-160", with 
formation of an anhiydride, COOH.C6H,.As0. 

Benzarseniaus acid gives salts in which only the hydrogen of the 
carboxyl group is replaced by hydrogen. The calcium salt forms 
glistening pearly leaflets ; the silver salt separates out as a sparingly 
soln ble precipitate. 

Pa r t  IT. Dibenzarsinic  Acid.-In order t o  obtain this acid, the 
author isolated and investigated the paraditolylarsenic compound. 
Yaradi to iy l~crse~z ious  cldoride, As( C6H,Me),CI, is prepared by the action 
of mercury-ditolyl on an  excess of monotolylarsenious chloride. 
Owing to the readiness with which the ditolyl compound splits up 
into the monotalylarsenious chloride and tritolylarsine, the crude 
product of reaction is treated with a solution ot' sodium carbonate, 
which converts the dichloride into the oxide, whilst the ditolyl corn- 
pound is left unattacked. The ditolylarsenious chloride is a golden- 
coloured oil, analogous in properties to  the corresponding diphenyl 
compound ; it does not, however, solidify even at a temperature of a 
freezing mixture. On boiling the chloride with an  excess of alcoholic 
potash, it is converted into paratolylarsenious oxide, O A S ~ ( C ~ H , M ~ ) ~ ,  
which crystallises in silky needles (m. p. 98"). Ditolylarsenious 
chloride absorhs chlorine, with formation of ditolylarsenious trichloride, 
which can be converted by gradual addition of water into paraditoZy1- 
arsinic acid, As( C6HE1Me)20.QH. This acid forms small horny crystals 
(m. p. 167"), soluble in water and dilute hydrochloric acid, its alkali 
and alkaline earth salts are readily soluble in water ; the silver salt 
is a sparingly soluble white precipitate. Alkaline permanganate 
oxidises ditolyhrsinic acid to diiberLzarsinic acid, 

AS ( C6K4. C O OH 1 2 0 .  OH, 

which separates out from hydrachloric acid in the form of large glisten- 
ing leaflets. The salts of this acid do not crystallise readily, the alkali 
salts are easily soluble in water and alcohol, the salts of the heavy 
metal are only sparingly soluble in water. Although it would appear 
that  dibenzarsinic acid is a tribasic acid, yet the author has succeeded 
only iu obtaining salts, in which all the hydrogen of the carboxjl 
group is replaced. The dimethyl salt, As(C6H4.COOMe),0.0H, forms 
a crystalline, golden-yellow crust, which melts above 280" without 
decomposition. By heating dibenzarsinic acid with concentrated 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
81

. D
ow

nl
oa

de
d 

on
 2

8/
10

/2
01

4 
02

:4
2:

18
. 

View Article Online

http://dx.doi.org/10.1039/ca8814000882


ORGANIC CHEMISTRY. 905 

hydriodic acid and amorphous phosphorus, it is conveisted into dibenz- 
arsenious iodide,  As( C6Ha.COOH),I, a crystalline powder (m. p. above 
280'), soluble in alcohol, ether, and chloroform. 

nibensarsenious iodide dissolves in sodium carbonate solution, with 
evolution of carbonic anhydride and formation of dibenzarsenious acid , 
As(C6H,.COOH),.0H, a white crystalline compound sparingly soluble 
in  water and dilute mineral acids. 

Par t  111. Tribenznrsinic Acid.-The author has already shown 
(Abstr., 1880, 397), that on heat'ing monotolylarsenious oxide to 360" 
it splits up  into arsenious oxide and tritolylarsine ; the latter can be 
separated from the hard crust of the oxide by aolution in ether. 
TritoZyZarsine forms colourless crystals (m. p. 145", not 130", as 
formerly stated by the author), which can be heated to 360" without 
decomposition, Tritolylarsine does not readily take up  chlorine ; the 
dichloride is best prepared by passing chlorine into a chloroform solu- 
tiou of tritolylarsine; it is a golden-yellow oil, which, after standing 
for a long time, solidifies to a white crystalline mass (m. p. 214'). As 
the preparation of tritolylarsenious oxide or hydroxide presented some 
difficulty, tritolylnrsine was oxidised directly by alkaline permanganate 
into tribenzarsinic acid, As( c6H,.cooH)3( OH),. This acid separates 
out from hydrochloric acid as a white voluminous precipitate, which 
loses water when heated, and decomposes at a higher temperature. It 
appears that this acid generally acts as a tribasic acid, altliough the 
silver salt had probably the formula As(C~H,.COOAg),(OAg).OH. 
Tribenzarsinic acid can be reduced by hydriodic acid to tt-ibenzicmenious 
ucid, As(C6H,.COOH),; the yield is however small. This latter com- 
pound separates out from an ethereal solution in large colourless 
needles ; in its constitution it is analogous to triglycollamic acid, 
N(CH,.COOH),. The sodium salt crystallises in short needles ; the 
silver salt is a white voluminous precipitate. 

Oxidation of Dlmethgl- and Ethyl-arsitiic Acids.-The 
author endeavoured to convert cacodylic acid into the corresponding 
dicarboxylic acid by oxidation with alkaline permanganate, but the 
reaction failed ; the same happened with ethylarsiuic acid. The 
author recommends the action of mercury diethyl on arsenic trichlor- 

Par t  1V. 

ide as a ready method for obtaining ethylarsenioLs dichloride. 
V. H. V. 

Action of Carbonyl Chloride, and of Alcoholic Bromides, 
&c., on Substituted Thiocarbarnides. By W. WILL ( B e y . ,  14, 
1485--1492).-When a solution of carbonyl chloride in benzene is 
added in excess to a thiocarbanilide suspended in benzene, complete 
solution eneues, hydrochloric acid is evolved after a time, and a pre- 
cipitate is formed, which consists of carbanilide, thiocarbanilide, and 
triphenylguanidine. The precipitate is washed with cold ether. On 
evaporating the filtrate, lustrous prisms (m. p. 87") of carbonyltbio- 
carbn.nilide, C,,H,,N,SO, are deposited. This substarice dissolves 
freely in ether, benzene, and carbon bisulphide. On boiling the alco- 
holic solution with hydrochloric acid or sodium hydroxide, or  on boil- 
ing with water, carbanilide, sulphuretted hydrogen, and carbonic acid 
are formed. By the action of alcoholic ammonia, the carbonjlthio- 
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carbanilide is split up  into thiocarbanilide and iirea, and by aniline it 
is converted into cazbanilide and thiocarbanilide. When heated 
above its melting point, this substance suddenly splits up into car- 
bodiphenylimide and carbonyl sulphide. Car bonyl-thiocarbanilide 
may probably he represented by the formula- 

CcH5.N : C<- NPh  s ->CO. 

,4 ction ? f Carboq 1 Chloride on  D M y 1  t hiocadmmide.- Car bony 7- thio - 
rarhotoluidide, Ci6E1dN2S0, is obtained in long silky needles (m. P. 
17 6'1, when ditolylthiocarbamide is substituted for thiocarbanilide in 
the first experiment. It is sparingly soluble in cold alcohol, but, dis- 
solves freely in ether and benzene. This compound is decomposed by 
alcoholic potash or  hydrochloric acid, forming csrbotoluidide, and by 
alcoholic ammonia, yielding urea and thiocmbotoluide. Heated a t  
loo", it slowly splits up into carbonyl sulpliide and carboditolyliniide, 
C16H14N2S0 ; the change takes place more rapidly at temperatures 
ahove the melting point of the suhstmce. The base crystallises in 
thick prisms (m. p. 60°), soluble in benzene and ether. It boils a t  
'230". The hydrochloride crjstallises in needles. On boiling with 
water, dilute hydrochloric acid, or  sodium hydroxide, it yields ditolyl- 
carbamide. 

Phenylditolylguanide, formed by the action of aniline on carbodi- 
tolylimide, crystallises in needles. 

Carbonyl chloride also acts on monophenylthiocarbamide, diallyl- 
thiocarbamide, &c., a t  the ord inaq  temperature. Carbonyl sulphide 
has no action on thiocarbanilide. Cnrbanilide is not attacked either 
by carbonyl chloride or by carbonyl sulphide. 

Action of Methyl nizd A'tlrzJl Iodides on TTkoccrrbanilide. -On heat,ing 
methyl iodide and thiocarbanilide in moleciilar proportions in a flask 
fitted with an upright condenser, a crystalline hydriodide, C14H14N2S,HI, 
is obtained, which is sparingly soluble in cold water. The free base is 
soluble in alcohol. It melts at 110", and at a higher temperature 
decomposes into mercaptnn and carbodiphenylimide. The base is 
decomposed by boiling with potassium hydroxide, forming mercaptan 
and carbanilide. Heated with hydrochloric acid a t  150°, it  splits up 
into aniline and methyl mercaptan. 

The corresponding ethyl base, C I , H , ~ N ~ ,  melts a t  79", and has the 
constitution CZH,.S.C(NPhH) : NPh. 

Action of Ethylene Bromide on Tlriocnrban.ilide.-On heating ethylene 
bromide and thiocarbanilide, liydrobromic acid is evolved, and a residue 
remains, which is soluble in water. Sodium hydroxide precipitates 
llydrothiodiphenylhydanto'in from the aqueous solution of this product. 
The base crystallises in plates (m. p. 136"). It is not decomposed by 
boiling with hydrochloric acid or  alcoholic potash, and it can be dis- 
tilled without decomposition. The constitution of this compound may 
be represeiited as 
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Constitution of Diphenyl Derivatives. By G. SCHULTZ 
(Awmalen, 207, 361-%8).-The author gives a list of all diphenyl 
derivatives in which the positions of the groups of st’oms replacing 
hydrogen are wholly or partially known. He shows that the same 
rules which have previously been observed with benzene compounds 
with regard to melting. points, solulditks, and boiling points, also 
obtain in the case of diphenyl derivatives. The ortho-compounds 
are more soluble, have a lower melting point, and generally a lower 
boiling point, than the corresponding para-compounds. Chlorine 
compounds melt lower than bromine oms, and these again lower than 
those containing iodine ; also methylic higher than ethylic cthers. 
Each successive atom of bromine entering into combination raises the 
boiling point about 60”. The same variations in melting point exhi- 
bited by the nitro-, azo-, azoxy-, hydrazo-, and amido-benzene com- 
pounds are also shown by the diphenyl derivatives. On the replace- 
ment of oxygen in the nitro-groups, in the case of benzene compounds, 
the nielting point increases until the azo-compound is reached, the 
hydrazo-compounds melting lower than the azo- and even then the 
azoxy- (hydrobenzene being excepted)? and the amido-compounds 
even lower than the corresponding nitro-bodies. The diphenyl base 
of the series, however, has a higher melting point. J. I. W. 

Diphenyl Bases. By G. SCHULTZ (Asznalen, 207, 311-319).- 
T?ie molecular changes which Iz2/dr.nao-coi,~poicnds urrdergo when, sub- 
jected to the nctiorb oj* mirr,eid acids.-By treating azobenzene with sul- 
phuretted hydrogen and acting on the product so obtained with sul- 
phuric acid, Zinin obtained a body which he called benzidine. H e  
considered that it was formed directly from azobenzene ; but Hofmann 
showed that hydrazobenzene is first formed, and this, when treated 
with sulphuric acid, yields benzidine. Fittig soon afterwards found 
that by reducing dinitro-diphenyl, a diamidodiphenyl is formed, which 
bears a close resemblance to benzidine. Griess next showed that di- 
phenyl can be obtained by boiling tetrazo-diphenyl sulphate, derived 
from benzidine, with alcohol. The author (Arznaleu, 174, 227) 
proved that the diamido-diphenyls obtained from hydrazobenzene and 
dinitro-diphenyl are identical. 

The conversion of hydrazobenzene, Ph.NH.NH.Ph. into diamido-di- 
phenyl, NH2.CGH:4.CfiHP.NHZ, is one of the most striking examples of 
molecular re-arrangement. The corresponding chlorine and bromine 
compounds have been prepared from dich loro- and dibromo-hydrazo- 
benzene. Griess states (Awalen,,  154, 213) that when an ammoniacal 
solution of azobenzenemonosulphonic acid is treated with sulphuretted 
hydrogen, it yields benzidinesulplionic acid ; the author shows that 
t,he substance is probably parahydrazobenzenesulphonic acid. It is 
remarkable that the acid is converted into benzidine by the action of 
ammonia, whilst the other hydrazo-compounds are only decomposed 
by a mineral acid. 

The three symmetrical diamidoditolyls are formed froin the 
hydrazo-compounds in a similar manner to the diamidodiphenyls ; not 
one of them, however, has yet been directly prepared fr0111, o r  con- 
verted into, ditolyl. 
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By boiling with hydrochloric acid, metahydrazobenzoic acid, 
COOH.C6H,.NH.NH.CsH,.COOH, is converted into diamidodiphenyl- 
dicarhoxylic acid, COOH.( NH,jC,H,.c,H,(NH,).CoOH. Up to the 
present time no azo- or hydrazo-compounds in the fatty series have 
been prepared; it is, however, probable that such bodies can exist, 
and that they would exhibit properties similar to those of the aroniatic 
ones, so that one ~ o u l d  expect that  one of the so-called mixed 
azo-compounds containing aromatic and fatty residues side by side, 
the amidoethaneazoben zenesulphonic acid of Kappeler, would be con- 
verted into the benzidine compound, diamidoethylamidobenzene- 
sulphonic acid. 

It is noticeable that the molecular change does not take place with 
equal readiness in all cases of hydrazo-bodies; for while azo- and 
hydrazo-benzene are easily traidormed into benzidine by the action of 
a mineral acid, the corresponding toluene compounds are extremely 
difficult to attack. Although dichlorhydrazohenzene, prepared from 
meta-chloronitrobenzene, easily yields dichloro-diamiiio-diphenyl when 
heated with hydrochloric acid, dichlorhydrazobenzene prepared from 
para-chloronitrobenzene, according to Calm and Heumann, yields only 
a mixture of para-dichlorazobenzene and para-chloraniline. The 
bromine derivative behaves in the same manner. 

Boiling hydrochloric acid, according to Andreae (J.  pr.  Chem., 21, 
318), converts dinitro-orthhydrazophenetol into dinitro-orthazophenetol 
and orthmnido-para-nitrophenetol. The hydrogen atoms, which 
occupy the para- or  ortho-posiiion with regard to the amido- or 
hydroxy I-groups, appear to  be remarkably variable. For instance, 
aniline and paratoluidine yield pararosaniline ; in which case, that 
atom of hydrogen is displaced which is in the para-position with 
respect to the amido-group. In some cases the para- arid ortho- 
compounds are prodnced almost in equal quantities : for instance, in 
the formation of salicaldehyde and paroxybenzaldehyde from phenol, 
chloroform, and sodium hydroxide. In other cases, the ortho-com- 
pound is produced in greater quamtity or by itself. 

The same rule appears to apply in the case of the so-called mole- 
cular re-arrangements, when an isomeric body is produced, not by an 
internal change in one molecule, but by the action of similar mole- 
cules on one another. If diazoamidobenzene is acted on with aniline 
hydrochloride, its isomeride paramidoazobenzene is formed : the 
latter is decomposed by reducing agents into aniline and para- 
diamidobenzene. Aniidoazobenzene can also be obtained directly from 
aniline and nitrous acid, diazoamidobenzene being first formed. I n  a 
similar manner orthamidotoluene and metamidotoluene, on treatment 
by nitrous acid, yield orthotoluene, azopararnidometatoluene, and 
metatolueneazoparamidoorthotoluene. On the other hand,. paramido- 
toluene does not give amidazotoluene, but paradiazoamidotoluene, 
which does not exhibit any re-arrangement, because that carbon-atom 
which assumes the para-position with respect t o  the one combined 
with the NH-group, is in connection with a methyl-group and not a 
hydrogen-atom. The formation of benzidine from hydrazobenzene by 
the action of hydrochloric acid affords another example of the replace- 
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ment of the hydrogen-atom, which is in the para-position to the NH- 
group. 

From the foregoing examples, the author deduces the general rule, 
that in the molecular re-arrangement of diazoamido- and hydrazo- 
bodies, principally those hydrogen-atoms occupying the para-position 
with regard to the NH-groups are removed and replaced by groups of 
atoms, amido-compounds being a t  the same time formed. If ,  how- 
ever, these hydrogen-atoms are already replaced by other elements or 
groups, the re-arrangement is not necessarily checked ; for  the forma- 
tion of a tolidine from parazotoluene, and of orthamido-paramido- 
diphenyl, show most clearly that in these molecular changes, bases, 
whose amido-groups are not necessarily in  the para-position to the 
replaced hydrogen-atoms, can be formed. J. I. W. 

Benzidine (a-Diamidodiphenyl). By H. SCHMIDT and G. 
SCHULTZ (dnnalen, 207: 320--.347).-The benzidine obtained from 
hydrazobenzene with hydrochloric acid or  from dinitrodiphenyl with 
reducing agents, or from diamidodiphenic acid with lime, is diparamido- 
diphenyl (Schultz, AnnaZm, 174, 227), because it can be obtained by 
reducing paranitroparamidodiphenyl, NO2(4).CsH4.C,H4.NH,(4). The 
latter body is a dipara-compound, because it can be converted into 
paranitroparabromodiphenyl, which, on oxidation with chromic acid, 
yields paranitrobenzoic and parabromobenzoic acids. 

Diacet~iZhzJdl.azobe~~~e~e, CI,H,6N20,, or NPhAc.NPhLc. - This 
compound is prepared by boiling hydrazobenzene for several hours 
with acetic anhydride. The crude product is then treated with water, 
and the residue crystallised from alcohol. It is only slightly soluble 
in cold water, but more easily in  hot. It dissolves readily in alcohol, 
ether, and acetic acid, and crystallises from dilute alcohol in large 
yellowish crystals (m. p,  105"). When heated above its melting 
po-int, it decomposes. It is scarcely attacked by boiling hydrochloric 
acid, but concentrated sulphuric acid converts it into benzidine. 

The authors prepare azobenzene in the following manner :-One 
part of nitrobenzene is dissolved in 9 volumes of alcohol and heated 
for several hours with 1 part of potassium hydroxide until the mix- 
ture boils quietly. The alcohol, aniline, and nnattacked nitroben- 
zene are bhen distilled off, and the black residue poured into 
water. After standing for several days, azoxybenzene, mixed with 
aniline and nitrobenzene, separates out. The crystals, after drying, 
are treated with alcohol contxining a small quantity of fuming nitric 
acid. The yield of azoxybenzene is about 40 per cent. of the nitro- 
benzene employed. 

In  order to convert the azoxybenzene into azobenzene, the authors 
distil it with iron filings. A yield of 72.5 per cent. is obtained in this 
manner. To prepare benzidine and diphenyline from azobenzene, 
it is dissolved in alcoholic ammonia and treated with mlphu- 
retted hydrogen. On concentrating the solution, hydrazobenzene 
crystallises out. After drying, it is converted into the mixed hydro- 
chlorides, by heating with hydrochloric acid. On addition of sul- 
phuric acid, the less soluble benzidine sulphate is precipitated, while 
the corresponding diphenyline salt remain8 in solution. I n  this 
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manner, 20 grams of azobenzene yield 3 8 grams of benzidine sulphate. 
It is not, howsver, necessary to prepare hydrazobenzene; for if an  
alcoholic solution of azobenzene is treated with zinc chloride and 
hydrochloric acid, the mixed bases are directly obtained. The filtrate 
from the benzidine aulphate is evaporated, mixed with an excess of 
potassium hydroxide, and extracted with ether. By fractionating, 
the oil can be separated into aniline and P-diamidodiphenyl (b. p. 
363"). Azobenzene yields 18.5 per cent. of aniline and 18.3 per cent. 
of 6-diamidodiphenyl. 

y D i p h e n o l  obtained .from Benzidine. - If an  aqueous solution of 
tetrazodiphenyl sulphate obtained from benzidine is boiled for some 
time, nitrogen is evolved and a brownish-yellow powder is preci- 
pitated, consisting principally of dipara-oxydiphenyl. By treatment 
with alcohol and subsequent distillation, it can easily be separated 
from bye-products ; b u t  the formation of these bodies can be greatly 
lessened by the addition of a small quantity of urea or  alcohol 
to the boiling solution. The diphenol crystallises from alcohol in 
white glistening plates, or tufts of needles, which are only slightly 
soluble in water and in  benzene, but easily in alcohol or ether. It is 
dissolved by alkalis, and reprecipitated on addition of acids. On 
heating, it begins to turn brown a t  250°, melts at 272", and boils at 
360". It dissolves in concentrated sulphuric acid, to which it imparts 
a greenish tinge. I n  presence of nitrous fumes, the solution becomes 
blue. The nitro-derivative dyes wool a light yellow colour. On 
heating the diphenol with nitric acid, it is converted into picric and 
oxalic acids. 

Diacetyl y d i p h e n o l ,  CISHb(O.&)P, is obtained by boiling the diphenol 
with acetic anhydride. It melts a t  159-160", is easily soluble in 
alcohol and glacial acetic acid, and crystallises in  long needles. It 
dissolves in crude sulphuric acid with a blue colour. 

y- Diphenol from D i p h e r y  ldisulphonic Acid.-The disulphonic acid is 
obtained by heating 50 grams of diphenyl with 100 grams of ordinary 
and 50 grams of fuming sulphuric acid. The potassium salt, when 
fused with potassium hydroxide, yields a diphenol which melts a t  
272", has the same crystalline form, and behaves in the same manner 
with reagents as the preceding compound. It yields a similar acetyl 
compound, and is in all respects idelltical with the diphenol obtained 
from benzidine. I ts  vapour-density was found by the authors to be 
6-50 (cal. = 6.44). 

On treatling y diphenol with phosphorus pentachloride, a mixture of 
several substances is obtained. The authors have succeeded in iso- 
lating three. 1. A chlorinated substance, melting at 126", soluble in 
alkalis. The authors suggest that it may be a trichlorodiphenyl. 
2. Diparachlorodiphenyl, melting at 148". 3. The body melting a t  
179" previously obtained by Dobner. The mixture of Chlorinated sub- 
stances is treated with water and then with a dilute solution of sodium 
hydroxide ; after filtering, hydrochloric acid precipitates a substance 
which was proved not to be ydiphenol. It melts a t  126", and distils 
without decomposition. It is soluble in alkalis and reprecipitated by 
acids. It dissolves in sulphuric acid with a green colour, which 
rapidly changes to  violet. The residue remaining, after treating the 
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crude product with sodium hydroxide, is distilled, the distillate being 
collected in three portions, 315-333", 333-360", and above 360". 
The first portion consists principally of diparachlorodiphenyl, identical 
in melting point, crystalline form, and general behaviour with that 
obtained directly from benzidine and diphenyl. The second portion, 
in addition to diparacblorodiphenyl and other chlorinated bodies easily 
soluble in alcohol, contains a body (m. p. 179") Iittle soluble in 
alcohol, which is ident)ical with that obtained by Dobner. It boils 
much above 360". The authors 
find that it is pentachlorodiphenyl, C12H5C1,. 

yDipRenoZ from nioxyphen ylbenzoic Acid.-By heating diphenylene- 
ketone with a mixture of ordinary and fuming snlphuric acid at  250- 
260°, diphenyleneketonedisulphonic acid is formed. On fusing the 
potassium salt with potassium hydroxide and decomposing the product 
with snlphuric acid, dih ydroxyphenylbenzoic acid (m. p. 270") is 
obtained. On distilling with lime, it yields a diphenol which is 
identical with those obtained from benzidine and diphenyldisulphonic 
acid. Dihydroxyphenylbenzoic acid is therefore dipara- hydroxyortho- 
carboxyldi pheny 1. 

Acety  123aramido-~aranitrod~p he?zy I ,  C 14H11N203, forms bright yellow 
needles, melting at 264". 

Paru~itl.o-parahydro~~ydiphenny1, C12H8(N02) (OH), is formed by 
treating paranitro-paramidodiphenyl with nitrow acid. E t  crystzllises 

J. I. w. 

It sublimes in long silky needles. 

in needles (m. p. 170"). 

Diphenyline (p-Diamidodiphenyl). B y  G. SCHULTZ, H. SCHMIDT, 
and H. STRASSER (Awnalen, 207, 348-360).-By acting on diphenyl 
with an excess of concentrated nitric acid, two isomeric dinitro- 
diphenyls are obtained. They can be separated by means of the dif- 
ference in their solubilities in alcohol. The least soluble is diparanitro- 
diphenyl (m. p. 233"), which, on reduction, yields benzidine. The 
other is isodinitrodiphenyl (m. p. 93.5"), which the authors show is 
a para-ortho-compound, containing the two nitro-groups in different 
benzene nuclei. On reduction with sulphuretted hydFogen, i t  yields 
iso-amidonitrodiphenyl, which, on treatment with tin and hydrochloric 
acid, gives a diamidodiphenyl resembling in all respects that which 
is produced along with benzidine from hydrazobenzene. The authors 
propose to call it diphenyline or  P-diamidodiphenyl. The mode of 
preparing it from hydrazobenzene is described in the preceding 
Abstract. In  order to  obtain the base from diphenyl, i t  is necessary 
first to  prepare iso-dinitrodiphenyl and then iso-amidonitrodiphenyl. 

~~o-dinitrodiphe~?,yZ, N02.C6H,.C6114.N02 = [(L : 1 : 41, forms ema,ll 
yellowish needles belonging to  the regular system. 

Iso-nmidonitrodi23hen.tlE, No2.C6H,.C6H,.N~,, forms regular reddish- 
brown crystals, and, on treatment with nitrous acid, yields isonitroxy- 
diphenyl (m. p. 138"), crystallising in small yellow needles. 

IsoB7ornMLiti-o-dzp7e~~1, N02.C6H4.C6H4Br, is formed, together with 
parabromo-paranitrodiphenyl, on treating parabromodiphenyl with con- 
centrated nitric acid. It is also obtained when the perbromide of the 
diazo-compound, prepared from isc>-amidonitrodiphenyl, is boiled with 
alcohol. I t  crystallises from alcohol in glistening plates (m. p. 65"). On 
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oxidation with chromic acid, it yields parabromobenzoic acid. One 
nitro-group, therefore, of iso-dinitrodiphenyl occupies the para- 
position. The authors show that the other is in the ortho-position, 
because iso-dinitrodiphenyl can he obtained by nitrating mononitro- 
diphenyl, and the iso-bromodiphenyl derived from the latter yield:; 
orthobrombenzoic acid on oxidation. 

Orthonnitrodipheny Z, NO2. c6H4.(J6H5, is produced, togelher with para- 
nitrodiphenyl, when diphenyl is trmted with concentrated nitric acid. 
It crystallises from alcohol in large plates (m. p. 370'). 

Isobronzodipheny Z, C6H4Br.C,,H5, is prepared by boiling iso-diazo- 
diphenyl perbromide with alcohol, and afterwards distilling with steam. 
It forms a clear oil (b. p. 296-298"), smelling like oranges. It 
solidifies at - 20". On oxidation, it yields orthobromobenzoic acid 
(m. p. 158"). 

DiphenyZine, NH2.C6H~.C6H4.NH2. = [ 2 : 1 : 41, is best prepared by 
treating azobenzene or iso-amidonitrodiphenyl with stannous chloride. 
It is almost insoluble in water, but dissolves easily in alcohol or  ether. 
It crystallises in long needles (m. p. 45", b. p. 363"), which gradually 
decompose in the air. On treatment with acetic acid, it yields 
diacetyldiphenyline, which crystallises from alcohol in needles (m. p. 
202'). Diphen y l i r i e  sdphate  is very soluble in water, crystallising 
therefrom in halad trahsparent prisms, arranged in  groups. The cor- 
responding benzidine salt is almost insoluble in water. The mom- 
h y d r o d o d e ,  C,2H,(NH,)2.HC1, crystallises from water in  plates. 
Another salt, which is probably the dihydrochloride, is very soluble in 
water, and can only be obtained by allowing the aqueous solution to 
stand for several weeks, with a large excess of fuming hydrbchloric 
acid. It forms long colourless nepdles, very soluble in water; the 
solution, however, gives no precipitate with platinum chloride. 

E-Diphew,ol obtained f r o m  d+henyline.-lf alcohol or ether is added 
to  a solution of diphenyline sulphate saturated with nitrous acid, 
tetrazodiphenyl is precipitated as a brown oil. On boiling this with 
water, nitrogen is evolved, and a resinous product separates out. By 
extracting the filtrate with ether, 8-diphenol may be obtained in 
brown crystals (m. p. 342'). On boiling with -acetic anhydride, 
i t  is converted into di-acetyldiphenol, ClzH8(OAc)z, which crys- 
tdlises from alcohol in glistening plates (m. p. 9 4 ) .  Pure concen- 
trated sulphuric acid dissolves 8-diphenol without any coloration ; but 
crude acid gives a blue colour. Concentrated nitric acid converts it 
into a yellow nitro-body. 

6- Dip h e n ol from Yh enolparasulphonic Acid .-The authors show that 
the diphenol obtained by Zincke by fusing the potassium salt of 
phenolparasulphonic acid with potassium hydroxide is identical with 
the fi-diphenol here described. It yields an acetyl compound, melting 
at 94". The diphenol obtained by Herzig by fusing phenolortho- 
aulphonic acid with potassium hydroxide is also identical with that 
obtained from diphenyline. 

Preparation of Triphenylmethane, Tetraphenylethylene, 
Tetratolylethylene, &c. By H. SCHWARZ (Ber., 14, 1516-1532).- 
Triphenylmethane can be easily prepared by adding 15 to 20 grams of 

J. I. W. 
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aluminium chloride in three or  four portions to a mixture of 100 grams 
of benzene and 7 U  grams of chloroform. The mixture must be cooled 
at  the beginning of the operation, but when the action slackens, it may 
be gently warmed on a water-bath. Water is then slowly added tlo the 
product until the evolution of hydrochloric acid ceases, the solution is 
shaken up with ether, and the ethereal extract is distilled after having 
been previously dried cwer potassium hydroxide and calcium chloride. 
That portion of the distillate which passes over between 280" and 340" 
is chiefly triphenylmethane. When the distillate no longer crys- 
tallises on the addition of benzene, it is collected apart and redistilled, 
by which means i t  is separated into triphenylmethane and tetra- 
phenylethylene. On mixing the distillate boiling between 280" and 
340" with 50 per cent. of benzene, the compound C19H16 + C6H6 is 
deposited as a crystalline mass. This is pressed t o  remove the mother- 
liquor, and purified by recrystallisation from hot benzene or hot 
alcohol. The benzene-compound melts at 76", and begins to boil a t  
80". After the benzene has been expelled, the triphenylmethane melts 
at  92.5" and boils at 330". 

The compomd CI9Hl5Br is obtained by exposing a solution of bro- 
mine and triphenylmethane in carbon bisulphide to sunlight. It 
melts a t  152" and begins to decompose at  209", forming diphenyl- 
phenylenemethane (m. p. 144'). When a solution of the bromide in 
hot glacial acetic acid is poured into water, it is converted into the 
carbinol (m. p. 157"). Triphenylmethane is also formed by the action 
of methylene dichloride or benzyl trichloride on benzene. 

Tetruphenylethylene, C26H2, which has been described by Behr 
(Ber. ,  3, 751), Stkedel (Ber., 9, 562) ,  and Engler and Bethge (Bey . ,  
7, 1128), is obtained in the preparation of triphenylmethane from 
chloroform ahd benzene, from the portion boiling at  340". It is easily 
separated from triphenylmethane, since it does not unite with benzene 
to form a crystalline compound. I t  crystnllises in rhombic plates 
(m. p. 204"), of a pale straw colour, which are soluble in glacial 
acetic acid, chloroform, warm carbon bisulphide, and hot alcohol. 

By the action of aluminium chloride on a mixture of toluene and 
chloroform, a heavy oil is obtained (boiling between 240" and 
350"), which deposits small crystalline plates of tetratdyylethylene, 
( C7H7)zC C(C7H;),. This substance resembles tetraphenylethylene 
in many respects, but differs from it in its higher melting point (215"), 
and by being less soluble in benzene, &c. 

The oil (b. p. 298") from which these crystals were deposited 
appears to be eit,her a condensation-product of toluene .n(C7H,), or 
perhaps ditolylmethane, CH,( C7H7),. 

Xetrax7JZzJZ?neth2/lene, C,( C,H,),, prepared by the action of aluminium 
chloride on a mixture of xylene and chloroform, crystallises in yellow 
plates (m. p. 245"), which are less soluble than tetratolylethylene. 

An intense greenish-blue coloration is produced by the addition of 
dry aluminium chloride to  a solution of naphthalene in chloroform. 

Products Accompanying Dibenzyl in the Aluminium Chlo- 
ride Reaction. By It. D. SILVA (BUZZ. SOC. Qhi71~. [a], 36, 24- 
26).-By the action of anhydrous aluminium chloride on benzene and 

w. c. w. 
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ethylene chloride (Friedel and Crafts' process), there is obtained a 
crude product, separable into two distinct fractions, one boiling from 
80-ZBO", the other above 280". The former contains small quantities 
of ethylbenzene, produced by some reducing action of the aluminium 
chloride; in the latter is a fraction boiling about 340°, probably tri- 
phenylet hane. V. H. V. 

Action of Phosphorus Pentachloride on B-Naphtholsulphonic 
Acid. By A. CLAUS and 0. ZCMKERMANN (Ber., 14, 1477-148,5).- 
The products of the action of phosphorus pentachloride on potassium 
&naphthol sulphonate, vary with the temperature a t  which the 
reaction takes place, and with the relative proportions of the reagents. 

1. The salt, HO.C,,H,.SOsCloH~.SOaK, is formed by heating 
1 molecule of potassium naphtholsulphonate with 2 mols. phosphorw 
pentachloride at 100" for two hours. The crude product is shaken 
up with water and ether, and the ethereal extract is boiled with water 
until a clear solution is obtained. 

0. C10H6. So,K, 
formed simultaneously with salt (1) is insoluble i n  cold water. 
Tlie potassium salt obtained by neutralisation with potassium carbo- 
nate, is deposited from an alcoholic solution in colourless plates, which 
are sparingly soluble in water. The free acid obtained by decompos- 
ing its silvey salt with hydrochloric acid, dissolves in alcohol, ether and 
water. It is deposited from a hot aqueous solution as a transparent 
gelatinous mass. On boiling with an excess of alkali, the acid is con- 
verted into B-naphtholsulphonate. 

2. Potnssiuwz 6-nuph tholet h w d i s d p  honate, Kso,. C 

3. Potassium tetranhydrona~htholsuljphonate, 

KSO~.C~~O~~.SO~.CIOH~.O.C~~H~.XO~.C~~H~.SO~K, 
is prepared by heating at 1FjO" phosphorus pentachloride (2 mols.) with 
potassium naphtholsulphonate (1 mol.) ; the product is washed with 
cold w.ater, then boiled with hot water, and the solution neutralised 
with potassium carbonate. The potassium salt is deposited from the 
aqueous solution as n gelatinous mass soluble in alcohol. The mother- 
liquor contains thc potassium salt of chloyonaphthol ether phosphoric acid. 
4. Barium etherpgrophospiioric diraaphtholsulphonate- 

S 0,. C10H6.0. P=O 

is obta.ined by heating equal numbers of molecules of phosphoric penta- 
chloride and potassium P-naphtholsulphonate at  100'. The product is 
washed with cold water, the residue is dissolved in hot water, and the 
hot solution neutralised with potassium carbonate ; on cooling i t  deposits 
salt (1). The mother-liquor from these crystals is acidified with sul- 
phuric acid, potassium sulphate removed by crystallisation, and the free 
acid neutralised with barium carbonate. On the addition of alcohol to  
the concentrated solution, the barium salt (4) is deposited in crystalline 
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scales. 
rGate by boiling with free alkalis. 

The salt is decomposed into phosphate and p-naphfhoZsulpho- 

5. Bariunz sulphonaphtholetherphosphaie- 
0 Ba( S03.CloH,.0.PO< >Ba)2, 

is separated from the products of the action of 2 mols. phosphorus 
pentachloride on 1 mol. potassium naphtholsulphonate, by a process 
similar to Ohat employed for isolating the above salt. It is, however, 
unnecessary to add alcohol in order to precipitate this salt, as it is 
sparingly soluble in cold water, and is consequently carried down with 
the barium sulphate, frorn which it is separited by extraction with hot 
water. It is also decomposed into phosphate and ,&naphtholsulphonate 
by boiling with potash. 

6. Chlol.iznphtholetherpho.~phoi.ic acid is deposited in  small lustrous 
plates, m. p. 20X", on the addit.ion of hydrochloric acid to a hot aqueous 
solution of its potassium salt. The crystals are soluble in hot water 
and alcohol : on boiling with alkalis the acid is split up into phos- 
phoric acid and chloronaphthol. 

Dichloro?~aphthaZene, CloHoClz, is prepared by heating a mixture of 
phosphorus pentachloride ( 3  mols.) and potassium /3-naphtholsulpha- 
nate, for five hours in an oil-bath a t  16.5". On distilling the product 
in a current of steam, the dichloride is found in the distillate, and 
ahlorozmplitkol remains. This dichloronaphthalene is identical with the 
e-dichloronaphthalene, which CGve (BdZ. Xoc. Chim. [ 21, 26, 244, 
Jahresb., 1876, 405) obtained by the action of phosphorus pentachlo- 
ride on D-naphthalenedisulphonic acid. It crystallises in monoclinic 
plates soluble in ether, chloroform, benzene, and in hot alcohol. It 
melts a t  135" and boils at 285", the vaponr condensing in needle- 
shaped crystals. 

Chloroz~i~pht?~ol, Cl,,H,C1.OH, is not  formed directly by the action of 
phosphorus pentachloride on potassium P-naphtholsulphonate, but is 
produced by a secondary reaction, which takes place on distilling the 
product in a current of steam. 

It is deposited from a hot aqueous solution in white needles (m. p. 
l l S o ) ,  which are freely soluble in alcohol and ether. W. C. W. 

Action of Amines on Quinones. Par t  111. By T. ZINCKE 
(Ber., 14, 1493-1497).-~-h1aphthoquinona..lzilide, C,,H,O,.NHPh, is 
deposited in red needles or plates when aniline is added to a warm 
alcoholic solution of a-naphthoquinone. The crystals are sparingly 
soluble in benzene, toluene, and hot alcohol; they shrink together 
at 235", and melt between 240" and 250". 

P-Naphthoquinonanilide dissolves in strong mineral acids, and is 
reprecipitated from these solutions, on dilution with water. On boil- 
ing with glacial acetic acid, it is converted into a-naphthoquinonani- 
lide, hydroxynaphthoquinone being also formed. The @-compound plays 
the part! of a weak acid. The potassium and sodiu.nL salts dissolve in 
water with a reddish-brown coloration ; they are insoluble in alkalis. 
The b a ~ i u n z  and calciuni salts are deposited fkom their solutions in hot 
alcohol in small needles of a dark-red colour, which are very slightly 
soluble in water. Lead, zinc, and niercurj- form basic compounds ; the 
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lead salt is insoluble in alcohol, the zinc salt is precipitated from its 
alcoholic solution on dilution with water, in slender needles, and the 
mercury salt crystallises in lustrous brown plates. The silver salt is 
insoluble in alcohol and in water. 

The ethyZ salt, C,,W,EtO2.NHPb, forms monoclinic crystals (m. p. 
104") of a beautiful orange colour. 

6-Naphthoquincnanilide is easily reduced by ammonium sulphide 
or by tin and hydrochloric acid. It is converted into the correspond- 
ing a-compound by boiling with alcohol containing 10 per cent. of 

Cananga Oil. By F. A. FL~~CKIGER (Pharm. J. Trans. [3], 11, 
934--937).-This oil, also known as Hang-lang or Alanguilan oil, is 
obtained from the tree Cnnanga ordorata (Unonaceae), and according 
to Gal (Compt. rend., 76, 1428) contains a benzoic ether. This is 
confirmed by the author's results, who also found it to contain acetic 
acid, probably as an ether, an aldehyde or ketone, and probably a 
phenol. 

The oil is neutral and distils between 170" and 290", above which 
temperature decomposition begins. 

Hydrangea Arborescens. By J. BAUR (Phcrrm. J. Tmns. [ 3 ] ,  
11, 901).-The roots of this plant contain two resins, one insoluble 
and the other soluble in ether. Both are insoluble in ammonia, but 
soluble in potassium hydroxide, giving precipitates with neutral and 
basic lead acetates. The insoluble resin is probably an alkaloid ; with 
Mayer's reagent it gives a white precipitate, with iodine a brown pre- 
cipitate, also precipitates with phosphomolybdic acid, cadmium chloride 
and platinum chloride. The roots also contain a crystalline substance, 
the nature of which was not determined, also tannin, gum, sugar, and 
colouring matter. 

sulphuric acid. w. c. w. 

L. T. 0'8. 

The root leaves 4.33 per cent. of ash. 
L. T. 0's. 

Nerium Odorum. By H. G. GREENISH (Pharm. J. Trans. [3], 
11, 873--875).-This plant, which is cultivated in India, is prescribed 
for leprosy, and is highly poisonous. With a view to ascertain the 
nature of the bitter principle contained in the bark and roots, the fol- 
lowing investigation was undertaken. 

The bark and wood are separately macerated with alcohol, first at 
the ordinary temperature, and then at 35". This is repeated, and 
the filtrate from each operation evaporated, when a yellowish fatty oil 
separates out, which is removed by dilut>ing the alcoholic solution with 
water, adding powdered bole, filtering, and evaporating. 

Extract from the Bark.-Dilute sulphuric acid is added t o  the slightly 
acid filtrate, and it is then shaken first with light petroleum, and 
afterwards with chloroform, which assumes a brown colour, and 
causes a yellowish-brown oil to separate between the two liquids. On 
heatiilg the oil to expel chloroform and drying over sulphuric acid, it 
solidifies. It is purified by digestion with chloroform and ether, then 
washed and dried. This substance, which the author names mri- 
odorein, is of intensely bitter taste, insoluble in chloroform, but soluble 
i n  water. 
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The aqueous golution is agaiii shaken with chloroform, and the two 
chloroform solutions are evaporated to dryness, whereby a yellow amor- 
phous residue of neriodorin is obtained, sparingly soluble in cold water, 
but more so inhot, easily soluble in chloroform, and of intensely bitter 
taste. 

The aqueous solution after being agitated with chloroform, still con- 
tains some neriodorein. 

The extract from t h e  wood is treated in a similar manner to that 
of the bark, with the exception of adding sulphuric acid; it yields 
a small quantity of neriodoreyn and some neriodorin of a darker d o u r  
than that from the bark. 

Neriodorez,L obtairied a3 above is an intensely bitter, yellow powder, 
insoluble in light petroleum, ether, benzene, chloroform, carbon bisul- 
phide, amyl alcohol, or ethyl acetate, but soluble in water, alcohol, and 
glacial acetic acid. All attempts to crystallise it failed, but since it 
passes through the septum of a dialyser, i t  is probably crystallisnble. 
Concentra,ted sulphuric acid gives with dry neriodorein a reddish- 
brown colour, violet at the edges, which changes to dirty yellowish- 
brown and green. The sulphuric acid solution is coloured yellow by 
addition of concentrated nitric acid ; Frohde’s reagent gives a dirty 
vinlet colour. Its aqueous solution, which is neutral, gives precipi- 
tates with basic lead acetate in presence of ammonia, and with tannic 
acid, and a slightly brown coloration with ferric chloride. It reduces 
Fehling’s solution, and would seem to be a glucoside, as it is decom- 
posed by hydrochloric acid, with separation of a yellow resin, leaving 
a yellow liquid which reduces Fehling’s solution. The resin when 
heated with alcohol, leaves colourless needle-shaped crystals insoluble 
in ether, alcohol, water, and alkalis. The filtrate on evaporation 
leaves a yellow amorphous substance soluble in water, chloroform, and 
alcohol, which, with Frohde’s reagent, gives a violet colour, changing 
to  dirty green. Neither of these substances reduces Fehling’s solu- 
tions. Neriodorein is also decomposed by boiling with milk of 
lime. 

Neriodoyin forms a yellow varnish-like mass of intensely bitter taste, 
easily soluble in  chloroform, with difficulty in water, alcohol, and 
ether, and insoluble in light petroleum, benzene, and carbon bisulphide. 
Its aqueous solution is neutral, and reduces Fehling’s solution. When 
treated with hydrochloric acid, it undergoes a similar decomposition 
to  neriodorein, yielding the same decomposition products ; it is also 
decomposed by milk of lime. With concentrated sulphuric acid, nerio- 
dorin gives a yellowish-brown colour, which in  contact with bromine 
or nitric acid vapours, changes to  violet.. Frohde’s reagent gives a 
violebred, changing to  violet-blue and dirty green. Its neutral 
aqueous solution gives with ferric chloride a deep reddish-brown colour, 
and a gelatinous precipitate with basic lead acetate. I n  presence of 
sulphuric acid, Nessler’s reagent gives a whitish precipitate. 

These two bodies, although very closely adlied in their properties, 
may be distinguished by their behaviour with solvents, ferric chloride, 
basic lead acetate, and Nessler’s reagent. 

The physiological action and botany of the plant are fullv de- 
scribed. L. T. 0’s. 
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Illicium Religiosum. By J. F. EYKMAN (Pharm. J. Trans. [3], 
11, 1046--1050).-The fruit (Star anise) of this plant, belonging to 
the family Winteracaae, is highly poisonous ; it is found growing wild 
in Japan. I ts  essential oil is highly refractive; of a faint yellow 
colour, and has the sp. gr. 1.006 at 16.5" ; rotatory power, as determined 
by Hoffmann's polarimeter, is [a] ,  = -8.6. I t  does not solidify at 
-220". It contains a terpene, b. p. 173-176", sp. gr. 0.855, and 
rotatory power -22.5". A portion of the oil passes over a t  231-233", 
its rotatory power = O", and sp. gr. 1.048 at  12". Anethol was also 
detected in the essential oil. 

The oil mixes in all proportions with absolute alcohol, chloroform, 
benzene, glacial acetic acid, carbon bisulphide, and the fixed oils, but 
is only sparingly soluble in light petroleum and in alcohol of 78.5 per 
cent. It gives the following reactions :- 

CYhZoraZ reagent. 
Brom-cldorof orm, (1-20). Colourless, after wards green-blue, and 

finally dirty bluish. 
Alcoholic hydrochloric acid. 
Concentrated sulphuric acid. 
Frohde's reagent. 
Fuming nitric acid. 
Picric acid. Soluble in the cold to  yellow-red solution. 
Ammoniacal silver nitrate slowly reduced. 
Hager's reagent, like sulphuric acid, on addition of alcohol, dark 

wine-red coloration and reddish-white deposit. 
Hydrochloric acid gas. 
1 part of the oil mixed with 6 parts ether-alcohol and treated with 

160 grams sodium, gives a greenish-blue, which afterwards passes to 
yellow. These reactions are compared with 01. anisi vulgaris, A. stellati 
and faeniczcli. 

Seeds.-The seeds yield t o  light petroleurn 30.5 per cent. of B pale 
yellow oil of sp. gr. 0.919 at  16*5", soluble in chloroform, ether, 
benzene, and carbon bisulphide, and sparingly soluble in alcohol and 
glacial acetic acid. At -20" it assumes the consistency of butter and 
a white colour. It is a non-drying oil, and, with concentrated sul- 
phuric acid, gives a red-brown colour, and a bright-red withnitric acid 
containing nitrous fumes ; it can be saponified. 

From the residue of the seeds freed from oil, the author separates 
the poisonous principle of the plant by exhausting with alcohol, eva- 
porating the solution, and treating the residue with acetic acid and 
with chlol-oform so long as anything is dissolved ; the chloroform is then 
distilled off, the acetic acid evaporated, and the residue treated with 
water,in which the principle is soluble. The aqueous solution is shaken 
with light petroleum, treated with potassium carbonate, and shaken 
with chloroform, which, on evaporation, leaves an amorphous residue ; 
this yields crystalline salts with mineral acids. To this substance, 
until its identity with some known substance can be established, the 
author gives the name of " sikimine," from the Japanese name of the 
fruit " shikimi." It forms prismatic or stellate crystals, sparingly 
soluble in water, ether, and chloroform, easily in alcohol and glacial 
acetic acid, insoluble in light petroleum. The impure crystals melt a t  

Colourless, afterwards dirty brown-yellow. 

Colonrless, afterwards blue. 
Dark-red, afterwards purple-red. 

Same as sulphuric acid. 
No action in the cold, orange-red on warming. 

Violet-red, afterwards olive. 
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175". When heated, they evolve a peculiar odour, and yield an oily 
sublimate which does not crystallise from water or chloroform. With 
Nessler's reagent, the aqueous solution gives a faint turbidity which dis- 
appears with excess. Owing to  the small quantity of sikimine obtained, 
its chemical properties could not be further studied. It is highly 
poisonous, producing cramp of the muscles of the abdomen, tetanus, 
and vomiting. L. T. 0's. 

Specific Rotatory Power of Parasantonide. By R. NASINI 
(Bey. ,  14, 1512--1515).-The specific rotatory power of solutions of 
parasantonide in chloroform and in acetic anhydride is independent of 
the concentration of the solution. Experimentcs made with chloroform 
solutions between 0" and 40", show that it is also independent of tem- 
perature. On the other hand, the concentration appears to exert a 
masked influence on alcoholic solutions. With Cornu's polarimeter 
[ a ] ~  = +88*43, +t39*65 for solutions in chloroform, and from + 82.08 
to + 83.23 for solutions in acetic anhydride. For alcoholic solutions, 
[a]=  varies from +88*80 for 2 per cent. solution to +83*39 for 8.5 per 
cent. solution. w. c. w. 

Synthesis of the Quinoline Series. By H. SKBAUP (Wien. Akad.  
Ber. [2], 83, 434-465. A continuation of the author's researches, 
cf. Abstracts, 1880? 409, &.).--The author, following out the sugges- 
tion of Graebe, that alizarin-blue bears to nitro-alizarin the same 
relation that quinoline does to benzene, has effected a, synthesis of 
quinoline analogous to that of alizarin-blue. Thus as nitro-alizarin 
and glycerol give alizarin-blue, C14Hs(N02)04 + C,HsOs = C,,HgN04 + 3H20 + 02, so nitro-benzene, and glycerol give quinoline : C,H,NO, + C3Hs03 = C9H,N + 3&0 + 0,. But as the liberated oxygen 
exercises a violent reaction on the products of the change, it is found 
more practical to use a mixture of nitrobenzene and aniline. 

QuinoZine.-On treating a mixture of nitrobenzene, aniline, and 
glycerol in accordance with the equation 2C,HiN + CsH,.N02 + 
3c:3&03 = 3CgH,N + llHzO with strong sulphuric acid, a violent 
reaction occurs a t  first, which may subsequently be assisted by a gentle 
heat. The quinoline may be separated from the crude products of the 
reaction either by saturating with soda and separating the liberated 
base by distillation in a current of steam, or by treating the residue 
with ether and then fractionally precipitating with soda. 

The author finds that the quinoline synthetically prepared is identi- 
cal in  every respect with the quinoline obtained from cinchonic acid. 
Quinoline, when oxidised by potassium permanganate, is converted 
into the puindinic acid of Hoogewerff and v. Dorp (Abstr., 1880, 895). 
The normal potassium salt of this acid forms white needles readily 
soluble in water, the potassium hydrogen salt large rhombic tables, 
which are completely decomposed at 230" into carbonic and nicotinic 
acids. 

Bases h m e r i c  with Lspidine.-The author has further studied the 
similar reaction of the isomeric amido- and nitro-toluenes on glycerol, 
and has thereby obtained bases isomeric with lepidine, which must 
be considered to be derived from qninoline by replacement of the 
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hydrogen-atom in the benzene nucleus. The name toZuquinoZine is 
proposed for this class of bodies, analogous to Graebe's anthraquino- 
line (Ahstr., 1880, 262) and naphthoquinoline. The reaction wherehy 
these toluquinolines are produced is as follows :-2C7HgN + C,H,N02 + 3C3H1,03 = 3CIoHgN + 11HJI. 

Orth,oroZupui?zoZine is a golden liquid (b. p. 248", sp. gr. 1.085) easily 
miscible with alcohol and ether, sparingly with water ; it resembles 
quinoline in its odour, and shows no signs of solidification at the tern- 
1)erature of a freezing mixture. The platinochloride forms dark 
orange-golden prisms sparingly soluble in water and dilute hydro- 
c hloric acid. 

The sulphate of hydrogen and toluquinoline forms snow-white prisms 
sparingly soluble in alcohol, easily soluble in  water. The hydrochlo- 
ride forms transparent prisms, the picrate sulphur-golden leaflets. On 
heating toluquinoline with methyl iodide, golden crystals of the 
double compound are obtained, which are immediately decomposed by 
alkali with formation of a colonrless oil. This change is probably 
analogous to that of quinoline benzyl chloride observed by Claus and 
Himmelmann (Abstr., this vol.,. p. 182). 0rthot)oluquinoline is oxidised 
by alkaline permanganate, with formation of quinolinic acid (vide 
supra). 

ParatoZuquino1ine.-The methplquinoline from 1 : 4 amido- and 
nitrotoluene is a golden, refracting liquid (b. p. 257--258", sp. gr. 
1.0815) ; it resembles the corresponding ortho-compound. The platino- 
chloride forms prismatic crystals, the acid sulphate white prisms, the 
hydrochloride interlaced needles, and the picrate a golden powder. 
On heating an  ethereal solution of the base in a sealed tube with 
methyl iodide, large golden prisms of the double compound are 
obtained. Quinolinic acid is also a product of the oxidation of para- 
toluqninoline. 

a-Naphthoq.zcinolin~e is obtained by the action of a-nitronaphthalene 
and a-naphthylamine on glycerol; it can be separated from the 
resinous products of the reaction by solution in ether, by subsequent 
fractional distillation, precipitation of the hydrogen sulphate salt, and 
finally by separating the base from the salt by ammonia. Naphtho- 
quinoline is a colourless oil (b. p. 251" ?), which solidifies after some 
time into white prisms (m. p. 50"). The platinochloride and hydrogen 
sulphnte form golden prisms, the hydrochloride golden needles, and 
the picrate microscopic prisms. 

The author points out the relations in boiling point of the hydro- 
carbons and their nitro-, amido-, and quinoline derivatives. 

The author considers that, these researches offer material support to 
Korner's hypothesis of the constitution of quinoline. It would appear 
from the  researches of Konig (Abstr., 1880, 672) that in the first 
phases of the synthesis of quinoline by the process described above, 
aniline acrole'in is formed, which is subsequently oxidised by the 
oxygen of the nitrobenzene. This view is supported by the observa- 
tion that the reaction commences a t  150-160", a temperature a t  which 
the glycerol snlphate might decompose with formation of acrole'in, 
and further that the distinctive smell of acrole'in is noticeable when 
nitrobenzene and glycerol are heated with sulphuric acid. 

V. H. V. 
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Pyridine Bases. By A. W. HOFMANN (Ber., 14, 1497-1506).- 
By the action of silver oxide or potassium hydroxide on methylpyri- 
dyl iodide, an oily liquid is formed of strong penetrating odour. The 
best yield of this substance is obta.ined by making a mixture of the 
solid iodide and potassium hydroxide into a thick paste with water. An 
active reaction ensues, and when this abates the mixture is gently 
heated until all the water is expelled. The oil contained in the 
aqueous distillate is collected and dried over potassium, hydroxide a t  
loo", air being carefully excluded. The oil has the composition 
C,H,N. It boils at 129", and combines readily with oxygen, bromine, 
iodine, and sulphur. The brown gelatinous hydrochloride gives a 
dirty yellow amorphous precipitate with platinum chloride. 

Analogous compounds are obtained by distilling ethylpyridyl- and 
amylpyridyl-ammonium iodide with potassium hydroxide. The ethyl 
derivative boils a t  148", and the amyl derivative a t  202". The 
amyl derivative dissolves in hyhrochloric acid, and is reprecipitated 
by alkalis. Platinum chloride produces in the hydrochloric acid solu- 
tion a yeilow amorphous precipitate having the composition 

When a cold aqueous solution of methylpyridylammonium iodide is 
treated with sodium amalgam, a blue coloration is produced, and an 
oily liquid is formed which slowly solidifies to a crystalline mass. By 
adding alcohol to its ethereal solution it may be obtained in large 
colourless crystals which decompose spontaneously. This body preci- 
pitates metallic silver from a solution of silver nitrate, a methylpyridyl- 
ammonium salt being formed. 

Similar compounds are produced when ethyl- and amyl-pyridyl- 
ammonium iodides are treated with sodium-amalgam. They have not 
however been obtained in the solid state. The compound, C2iH21N3, 
which results from the action of sodium amalgam on benzylpyridyl 
ammonium chloride is deposited i n  needles on the addition of alcohol 
to its ethereal solution. 

2 ( C ,,H,7N. El C 1) P t C1,. 

The formation of this compound may be represented thns :- 
(2CsHsN,C7H,Cl) + H, = 2HC1 + C7Hi.N : C5H,.C,H, N.C7R7. 

The reconversion of this body into the original base by the action of 
nitrate or  oxide of silver takes place according to the following 
equation :- 

The compounds of the alcoholic iodides with picoline and lutidine, 
when treated with sodiuni amalgam or alkalis, behave in the same way 

Constitution of Morphine. By P. CIIASTAING (J. Plzarm. [ 5 ] ,  
4, 19-2$).-Morphine, when boiled with alkalis, dissolves in them in  
equivalent proportions, foyming unstable salt3s which are decomposed 
by carbonic anhydride, and assume a dark brown colour when exposed 
to the air, like those of pyrogallol. It would thus appear that mor- 
phine is a phenol, which is confirmed by its reaction with ferric 
chloride. 

as their pyridine homologues. w. c. w. 
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Potassium morphdnate, prepared by boiling morphine with potassium 
hydroxide and crystallisiiig the solution in a vacuum over sulphuric 
acid, has the formula: 2C17H,gN03K,0 + 5Hz0. The compound, 
2C17H,,NOsK,0 + 2H20, has been ohtnined. It forms a double salt 
with potassium carbonate, 2( C,,Hl,KN03,K,C0,) + 2H20. 

Barium morphinate, 2Cl7HI,NO3Ba0 + 2H20, crystallises more 
readily than the potassium salt, but is more easily decomposed by car- 
bonic anhydride. 

Two calcium nzorphinates have been obtained, 2C1,H,,N0,Ca0 + 
4 H 2 0  and 2( Cal7H1,NO3)Ca + 2 K O .  

In the second part of this  paper the author shows that since mor- 
phine is a tertiary a’mine and a phenol, there still remains 1 mol. of 
oxygen, which may or may not be contained in the alcoholic radicals of 
the tertiary amine. If the oxygen is without the amido-group, then 
morphine is a tertiary monatomic phenol base combinad with C02, 
which if removed would yield a body bearing the same relation to 
morphine that phenol does to salicylic acid. Apomorphine also would 
be morphine deprived of its phenol group, an amide in fact. 

By regarding the homologues of morphine as having the above con- 
stitution, i t  is evident that two modifications of the next higher 
derivative can exist, the CH, uniting either with the acid or with the 
phenolic hydroxyl; in the latter case code’ine is the product. The 
synthesis of code’ine by Grimaux supports this hypothesis, the hydrogen 
of the phenol hydroxyl being replaced by the Me group. The consti- 
tution of morphine may therefore be expressed by the formula 

NC,,H,,(OH) .COOH. 
The constitution of the group ClaH,, is still unknown. 

L. T. 0’s. 
New Platinochlorides. By 0. HESSE (Annulen, 207, 309-310). 

-The author has prepared the following platinochlorides of alka- 
Iojids by the general method of adding sodio-platinic chloride to a 
slightly warm solution of the neutral hydrochloride. The salts are 
nearly insoluble in cold water. The neutral sulphates of conquinine, 
cinchonidine, and homocinchonidine can be employed instead of the 
hydrochlorides. 

Quinirie platinockloride, ( C20HzJY20,)zPtC16H2 + 3B20, is an orange- 
yell ow amorphous precipitate. 

Conquinine pZatinochloride, ( C Z O H ~ ~ N @ ~ ) Z P ~ C ~ ~ H ~  + 3H20, forms 
orange-coloured glittering needles. 

Ckchonidine platinochlnride, ( C ~ O H Z ~ N , O ~ ) ~ P ~ C I ~ H Z  + 2H,O, forms 
small orange-coloured prisms. 

Ho rnocin chonidine p la tinoch loride, ( clg H2zN20) ,PtC I6H2 + 2 HzO, 
likewise forms orange-coloured prisms. J. I. W. 

Quinamine. By 0. HESSE (AmnuZen, 207, 288-308) .-The 
author has previously shown that quinamine exists in the barks of 
Cinchona succirubra, C. oflcinalis, C. Calisaya, var. jnunnica, and 
C. Calisaya, var. ledgeriana. The last-mentioned contains large quan- 
tities of the alkaloid. The author finds that the crude mother-liquor of 
quinine sulphate contains a considerable amount of quinamine. The 
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substance which he has employed in his researches was derived from 
this source. 200 kilos. of mother-liquor yield 150 grams of quinamine 
and 30 grams of conquinamine. 

Prepamtion of Quinamine.-After the a1 kalo'ids precipitabl e by 
sodium potassium tartrate have been removed, and the cinchonine 
for the most part separated by precipitating with ammonia and wash- 
ing the precipitate with ether in which it is scarcely soluble, the 
ethereal solution is poured into acetic acid. This solution is neutra- 
lised, and then, when warm, potassium thiocyanate is added until, 
on cooling, cinchonine can no longer be detected. Conquinine then 
comes down, together with a quantity of colonring matter. The clear 
solution is next treated with sodium hydroxide, and the resinous 
mass so obtained dissolved in the requisite quantity of 80 per cent. 
alcohol, from which, on cooling, quinamine is obtained in a crystalline 
state. After recrystallisation and treatment with animal charcoal, it 
is obtained quite pure. It is a mono-acid 
base. 

Quinamine hydrochZoricZe, C19H24NzOzHC1 + H20, forms hard colonr- 
less prisms, which dissolve somewhat easily in cold water, less easily 
in dilute hydrochloric acid. 

Quinamine platinochloride, ( C,,H,4N,02)2PtC16Hz + ?.H,O. The 
author's recent analyses of this salt agree with those previously made 
by him (AnnuZen, 199, 336), and he therefore concludes that it 
contains 2 mols. H20. Oudemans, however, found a larger percentage 
of water. 

Quinamine hydrobromide, C19H24N202HBr + H,O, is prepared by 
mixing an alcoholic solution of quinamine with hydrobromic acid 
and evaporating the solution. It crystallises in hard colourless 
prisms, which are easily soluble in water, and still more so in 
alcohol. 

NeutraZ puinnmine oxaZate forms hard colourless needles, which are 
difficult to separate from an admixed amorphous portion. 

dc ic l  quinamine suZphnte is obtained as n yellow uncrystallisable 
residue, which is very soluble in water and alcohol. 

Quinamine benzoate, salicylate, and quinate are all obtained by 
mixing the acids with the base in molecular proportions. None of 
them have been obtained crystalline. 

Action of Acetic Anhydride on. Quinamine.-When quinamine is 
heated a t  60-80" for several hours with acetic anhydride, 1 mol. of 
water is given off, and an atom of hydrogen is displaced by acetyl, 
acetyl apoquinamine being formed. 

Action of EthyZ Iodide.-Quinamine dissolves in alcoholic ethyl 
iodide solution, and on evaporation an amorphous residne is obtained, 
which dissolves in water on continued boiling. On allowing this solu- 
tion to cool, quinamine hydriodide crystallises out. 

Action of Acids.-Quinamine decomposes readily in an acid solution, 
The final product, however, varies with the proportions of acid and 
base employed. I. 1 part of an  alcoholic solution of quinamine of 
sp. gr. 1.125 when heated for three minutes with 20 parts of acid, 
yields apoquinamine. The solution on continued boiling gives a 
brown substance, which is extremely insoluble in dilute hydrochloric 

Its formula is C,9H,Nz0z. 
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acid. 11. If heated with concentrated hydrochloric acid in sealed 
tubes for some hours at  140", it is transformed into a caoutchouc-like 
mass, which is insoluble in all the ordinary solvents. 111. If, on the 
other hand, a mixture of quinamine (1 part) and 13 per cent. hydro- 
chloric acid (10 parts) is allowed to stand for some time, qwinarn.i- 
dine, mixed with a red oil, separates out. This last alkaloid is also 
formed when quinamine is heated a t  130" in sealed tubes with 1-4 
mols. of hydrochloric acid, 1 or 2 mols. of tartaric acid, 2 mols. of 
quinic acid, or 2 mols. of acetic acid, in the proportion of 1 part of 
alkaloid t o  5 parts of acid. Quinamicine is formed as a bye-product. 
Quinamidine is also obtained by continued boiling of a solution of 
quinamine in dilute sulphuric acid (1 part acid to  10 of water), con- 
nected with an inverted condenser. Under similar circumstances a 
mixture of 1 part of acid and 3 parts of water yields apoyuinamine. 

Apoq uinamine, C19H22N207 as obtained in the preceding manner is 
purified by dissolv.ing. it in acetic acid, boiling with animal char- 
coal, and reprecipitating with ammonia. The alkaloid crystallises 
from an alcoholic solution in colourless plates (m. p. 114" uncorr.), 
which contain no water of crystallieation. Another method of ob- 
taining the substance pure is by heating acetyl-apoquinamine for B 

few minutes with hydrochloric acid of sp. gr. 1.125. Apoquinamine 
is thus formed, and on converting it into the neutral oxalate and crys- 
tallising from alcohol, it is obtained quite pure. It dissolves in con- 
centrated sulphuric and hydrochloric acids with a greenish-yellow 
colour, which changes to brownish-yellow on heating. With dilute 
hydrochloric acid, it yields a colourless solution. From acid solutions, 
it is precipitated by alkalis in the form of a white powder, a t  first 
flocculent, but afterwards crystalline. Apoyuincxnhae hydrochloride, 
C,H2,N20,HC1 + 4H20, is obtained crystalline by mixing the base 
and hydrochloric acid in molecular proportions in alcohol, and allow- 
ing the solution gradually to evaporate. The pZatinochZoride, 

is a yellow powder. The aurochloride is a yellow flocculent precipi- 
tate. The hydrobromide resembles the hydrochloride. The neutral 
sukhate, (C,gH,,Nz0)2SOaH2 + 2H20, is obtained in a similar manner 
to the hydrochloride : it forms thin white needles. The neutrucl 
ozaZate, (C,,H2,N20)2C204H2 + H20, is prepared like the hydrochlo- 
ride : it forms short thick prisms. The nitrate, C19H22N20.N03H, is 
obtained in hard granular anhydrous crystals, which are only very 
slightly soluble in wat'er, but dissolve easily in alcohol. The tartrate, 
( C19H22N20) 2.CaH406 + xB20, crystal lises in star-shaped groups of 
colourless prisms, which dissolve easily in alcohol, but little in cold 
water. The puinute, ClgH22N20.CiH1206 + zH20, crystallises in beauti- 
ful colourless prisms. The saZicyZnte forms an amorphous easily 
fusible mass. The perchlorntp, obtained by dissolving the nlkalo'id in 
perchloric acid, forms a colourl-ess oil. 

Bcetyl upoquinamine, ClgH2,AcN20, is obtained by heating the alka- 
loid with acetic anhydride. The platinochloride, 
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is an  orange-yellow amoi-phous powder. The aurocldoride has a similar 
appearance. 

Quinumidine, C19H,4N,02.-The best method of preparing this body 
is as follows :-4 grams of quinamine are heated a t  1.30' in a sealed 
tube wit11 2 grams of tartaric acid and 28 grams of water for two 
hours. The tube is then opened, and while the mixture is still warm 
a saturated solution of sodium chloride is added until i t  become& 
milky. On allowing the mixture to remain a t  rest, quinamidine 
liydrochloride separates out, mixed with a certain amount of sodium 
tartrate. It is purified by precipitating with sodium hydroxide and 
crystallising from a,lcohol, when the free base is obtained in small 
white needles in cauliflower-like clusters (m. p 9 3 O ,  uncorr.). It 
is an  isomeride of quinamine, which it resembles in giving a purple- 
red precipitate with gold chloride ; it differs from it, however, in not 
yielding apoquinamine when treated with concentrated hydrochloric 
acid. It dissolves in 
conoentratcd hydrochloric and sulphuric acids with a saff ron-yellow 
colour. The solution in the former acid becomes brown on warming ; 
if i t  be then poured into cold water it yields a rose-coloured solution 
with a green fluorescence. The hydrochloride, CI,H?,N,02,HC1 + 
H20, crystallises in hard colourless prisms, which are readily soluble 
in hot water and in alcohol, but insoluble in sodium chloride solution. 
The salt effloresces in dry air. 

It is a mnch stronger base than quinamine. 

The pZatinoclLZwide, 

is a pale J-ellow precipitate, which cha'nges to dark red on standing. 
The Izydrohminide, C,,H,,N,O,.HBr + H,O, crystallises in colourless 
prisms. The neutral oaalate, ( ClgH2,N,02),C20tH,, is obtained by 
mixing alcoholic solutions of the base and acid in molecular pro- 
portions. 

Quinamicine, C,,Hz4N20z.-This body is formed in small quantities, 
together with quinamidine, when quinamine is heated with acids. It 
is formed in larger quantities when an alcoholic solution of the base 
atid sulphuric acid is eraporated a t  60--80", and the residue so ob- 
tained is heated for a few minutes a t  100". A better yield is 
procured when a drop of glycerol is added to the mixture. The base 
is freed from admixed quinamidine by repeatedly dissolving it, first ir? 
cold water, then in acetic acid, and precipitating with sodium bicar- 
bonate. This treatment is continued until a small quantity of the 
alkaloi'd dissolved in hydrochloric acid gives a yellow precipitate 
with gold chloride, which does not change on standing for some 
hours. When pure, the crystals melt a t  109' (uncorr.). The 
hydrochloride is obtained in a crystalline form by adding a small 
quantity of hydrochloric acid to  a solution of the base in the same 
acid, and allowing the liquid to evaporate. The p?crti?iochZoride, 
( C,9H24NZ02),PtC16H2 + 3H20, is a yellow flocculent precipitate. 

Pyotoquirzarnicitze, C1,H20Nz0,.-This substance is obtained by heat- 
ing the compound composed of equal molecules of quinamicine and 
sulphuric acid for a short time a t  120-130". The mass becomes dark 
brown, and almost insolubh in water, while the initial substances 
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were freely soluble. 
precipitating with ammonia. The platinochloride, 

is a brown flocculent precipitate, which when dried in the air be- 
comes black. 

The author gives the following table of the rotatory powers of the 
pileceding alkalo'ids. A is 
the rotatoyy power [a]n  of the substance dissolved in 97 per cent. 
alcohol; W, of the substance dissolved in water and known quan- 
tities of hydrochloric acid. ~n is the amount of acid expressed in 
molecules. 

It is purified by dissolving it in acetic acid and 

(C17HZO~Z02~2PtC16H2, 

p is ihe weight of substance in 100 C.C. 

+116*0° 
+117*1 

+100.0 

+ 88'2 
- -  

0 
+ 47.0 
c 28 -4 - 29'1 
- 30'0 
- 31.2 

______ ~~ 

Name of substance. 

Quinamine, ClgH24N202 ................. 
Quinamine hydrochloride, CI9H2,N,02,HC1 + 

H,O ................................. 
Q uinamine hydrobrornide, C19H24N202,HBr + 
Quinamidine, C,,H2,N202 ................. 
Quinamidine hydrochloride, C1,H2,N202,HCl + 

H,O ................................. 
Quinamicine.. ........................... 
Apoquinamine, CI9H2,Nz0 

Acetylapoquinnmine, C , ~ H ~ ~ A ~ N , O  ........ 

H2O ................................. 

.............. i 

A. 

+ 105 .5" - 
+ 118.1 
- 

+ 4.5 

- 
+ 38-1 

0 - 
- 
0 

P. 

2 
2 

2 

4 

-- 

- 

2 
2 
2 
2 
2 
2 

m. 1 w. 

J. I. W. 
Oxidation of Cholic Acid. By M. KUTSCHEROFF (Ber., 14, 

1492--1493).--The author corrects a former statement (Bey., 12, 
l 22 l ) ,  regarding the products of the oxidation of barium cholate with 
sulphuric acid and potassium dichromate. He finds that the chief pro- 
duct is Tappeiner's cholanic acid (AnnaZen, 194, 231), and not chole- 
camphoric acid. 

1 part of cholanic acid requires for solution 3,726 parts of absolute 
ether, 10,693 parts of water a t  20°, and 4,939 a t  100'. The solubility 
of the acidin water increases on prolonged boiling, a fact which may 
be due to the conversion of cholanic acid into cholecamphoric acid. w. c. w. 
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